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FOREWORD

This document is a descrigtion of the research effort of the fifth year
(Fiscal Year 1987) of the Army's current, large-scale manpower and personne!
effort for improving the selection, classification, and ytilization of Army
enlisted personnel. The thrust for the project came from the practical, pro-
fessional, and legal need to validote the Armed Services Vocatfonal Aptitude
Battery (ASVAB--the current U.S. military selection/classification test bat-
tery) and other selection variables as predictors of training anc performance.

The portion of the effort described herein is devoted to the development
and validation of Army Selection and Ciassification weasures, referred to as
*Project A.* Project A 15 being conducted under contract to the Selection and
Classification Technical Area (SCTA) of the Manpower and Personrel Research
Laborazory (MPRL) at the U.S. Amy Research Institute for the Behavioral and
Social Sciences. This research supports the MPRL and SCTA mission to improve
the Army's capability to select and classify its applicants for enl{stment or
reenlistment by ensuring that fair and valid measures are developed for evalu-
ating applicant potential based on expected job performance and usefulness to
the Amy.

Project A was authorized through a letter, Deputy Chief of Staff for
Operations, "Army Research Project to Validate the Predictive Yalue of the
Armed Services Vocational Aptituce Battery," effective 19 Movember 1980; and a

......

tics (MRASL), “Enlistment Standards," effective 11 September 1980.

In order to ensure that Project A research achieves its full scientific
potential and will be useful to the Army, a governance advisory group comprised
of Army generai officers, interservice scientists, and experts in personnel
neasurement, selection, and classification was established. Members of the
expert component provide guidance on technical aspects of the research, while
general officer and interservice components oversee the entire research effort,
provide military judgment, provide periodic reviews of the project's progress,
results, and plans, and coordinate within their commands. Members of General
Officers' Advicory Groun during the pericd Covered by this report inciuded MG
W. G. O'Leksy (DMPM) (Chair), MG J. B. Allen, Jr. (DCSOPS), MG T.J.P. Jones
(FORSCOM, DCSPER), MG G. Mallory (TRADOC, OCS-T), and 8G P. M. Mallory (USAREUR,
ADCSOPS). This group was briefed in May 1987 on the results of the concurrent
validation, the preliminary results of the second-tour job analysis, and the
plans for the longitudinal validation deta collection. Members of Project A's
Scientific Advisory Group guide the technical quality of the research. During
the period covered by this report, they included Drs. Philip Bobko, Thomas Cook,
Milton Hakel (Chair), Lloyd Humphreys, Lawrence Johnson, Robert Linn, Mary
Tenopyr, and Jay Uhlaner. This group was briefed fn March 1987 on the status
of the second-tour job analysis, the final resolution of utility weasurement
fssues, and the reanalysis of the aptitude area composites. They were briefed
in September 1987 on the results of the utility and construct weighting research
and the plans for second-tour criterion measurement.




A comprehensive set of new selection/classification tests and job per-
formance/training criteria has been developed and field tested, and the
revised tests have been administered in a large-scale concurrent validation
data collection effort. The present report on FY87 work includes a reanalysis
of ASVAB aptitude area composites using Project A criterion measures, a complete
account of the work done to estimate performance component weights fcr the
Batch A and Batch Z military occupational specialties (MOS) tested during the
concurrent validation, an estimate of M0S-by-performance-level utility values,
description of the job analysis procedures developed for second-tour job

incumbents in the Batch A MOS, and the procedures being used tc administer the

Experimental Predictor Battery to the longitudinal validation sample. Results
will be used to Tink enlistment standards to required job performance standards
and to more accurately assign soldiers to Army jobs.

EDGAR M, JOHNSON
Technical Director,
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PREF ACE

At the end of the 1987 fiscal year the U.S. Army project for Improving the
Selection, Classification, and Utilization of Army Enifsted Personnel (Project
A) was still on scheduie and had continued to meet all fts major milestones.
The Tevel of commitment to a teotally successful project remains extremely high.
This state of affairs 1s especfally gratifying given that FY87 was the fifth
year of an intense effort that has continually placed very high demands on the
staffs of the contractor consortium and the U.S. Army Research Institute for the
Behaviorai and Social Sciences (ARI). The princijal scifentist again wishes to
thank all the people who work on Project A for high marks on both the “"can do"
and “will do" components of performance. We wish also to express our continued
appreciation to the Army and tc ARl for their continued support and for their
collegial associations, which we hope have been mutually beneficial.

Fiscal year 1987 was something of a transition year between the completion
and basic analysis of the results of the 1985 Concurrent Validation (CV) and
the Longitudinal Validation (LV) followup. The basic CY validity analyses,
performance utility scaling, and performance components (criterion composite)
weighting efforts were compicted. The administration of the Experimental
Battery 10 the new 1986/1987 accessions in the LV sample was 21so virtually
completeu, but some individuals still had to complete Advanced Individual
Training, at which time the training performance measures were administered.
Finaliy eolanning was wolY under way for the 1588 LY collection of data from
criterion measures. This part of the effort included the design of job
performance measures for the noncommissioned officers in their second tour who
were part of the Project A 1983/1984 cohort.

The Annual Report for Fiscal Year 1987 summarizes the work done on the
major components of this transition phase. In Chapter 2 the Project A analysis
group reports on their efforts to use the Concurrent Yalidation sample results
to design optimal ASVABR Aptitude Area composites. Chapter 3 describes the
method and results of our effort to capture the MOS-specific {mportance weights
for the individual components of total performance. Chapter 4 reports the
results of the Project A procedure for generating utility values for aifferent
levels of performance within each entry-level MOS. The second-tour KCOs will
be included in the LY followup sample and Chapter 5 reports the method and
results of the job analyses of second-tour positions, in preparation for the
development of NCO criterion perfcrmance measures. Finally, the procedure for
aaministering the Experimental Battery of selection/classification tests to new
accessions as part of the Longitudinal Validation {s outlined in Chapter 6.

This annual report wss generated by asking the individual project members
responsibie for a particular effort to summarize their work during 1987. These
drafts were then edited to a common format and combined with earlier material
1f that was necessary to complete the story. For example, the work on composite
weighting and utility scaling began before FY87 and the entire account is
summarized here. We felt it was better, 1f possible, to give an inclusive
description of a major project activity rather than report only what actually




transpired during 1987. Authorship of the draft versfon for each chapter is
given in a footnote on the chapter title page. The editor wishes to thank the
contributoprs for their valuabie materials and to apologize for any injustices
that may have been done during the final editing.

In sum, FY87 laid the foundation for the vitally important longitudinal
followup and the future analytic work that will be necessary to build an optimal
system for selection/classification decision making. The future of Project A
promises to be even more intense than its past.

John P. Campbell
Editor




IMPROVING THE SELECTIOR, CLASSIFICATION, AND UTILIZATION OF ARMY ENLISTED
PERSONNEL: ANNUAL REPORTY, 1987 FISCAL YEAR

EXECUTIVE SUMMARY

Requirement:

Project A is a comprehensive U.S. Army program to develop an fmproved
system to select and classify enlisted personnel. The system encompasses
675,000 persons and several hundred military occupational specialties (MOS).
The objectives are to {(a) validate existing selection measures against both
existing and project-developed criteria and develop new measures, and (b)
validate early criteria (e.g., performance in training) as predictors of later
criteria (e.g., job performance) to improve assfgnment and promotion decistons.

Procedure:

HWith the Deputy Chief of Staff for Personnel (DCSPER) as sponsor, work on
the long-term project was begur in 1982. 1In the first stage, relationships
between the scores applicants made on the Armed Services Vocational Aptitude
Battery (ASVAB) and their later performance in training and first-tour skil)
tests were expiored using tile data for FY81/82 Army accessions.

The second stage was executed with FY83.84 accessions in 19 MOS, selected
as representative of the Army's 250+ entry-level MOS and accounting for 45
percent of Army accessions. A preliminary battery of predictor measures
(perceptual, spatial, temperament, interest, and biodata) was tested with
several thousand soldiers as they entered four MOS, revised versions were
field tested with nine MOS. The resulting predictor battery and a comprehensive
set of job knowledge tests, hands-on job tests, and performance ratings were
administered in 1985 to 9,500 soldiers in 19 MOS in the “Concurrent Yalidation."
The results were used to analyze the components ¢f first-tour performance on
the job (General Sodiering Skills, MOS-Specific 5kilis, Leadersnip/Effort,
Personal Discipline., Military Bearing/Physicai Fitness), and to compare the
validities of the current ASYAB composites and the added predictor measures for
predicting job performance.

In the third stage, known as the “Longitudinal Vaiidaiion," the revised
predictor measures were used to test more than 49,000 recruits at the time they
entered 21 MOS in FYBE/87. Soldiers from this sample are being tested on their
performance during training and during their first tour on the job. Soldiers
from the 83/84 and 86/67 sample will also be tested on their second-tour
performance.

ix




Findings:

The effectiveness of current ASVAB Aptitude Area composites for predicting
successful Army performance was analyzed on the basis of Corcurrent Validation
test data, and modifications in composites and in the assig.ment of MOS to
Aptitude Areas were proposed.

Methods were developed and are availadble for weighting the various compo-
nents of the criterion tests to provide composite scores of job performance
that could be used for classification/selection purposes.

Methods were developed and are available for estimating the utility of
various combinations of MOS and performance level as a selection tooi. Utility
values at five performance levels were calculated for 273 entry-level MOS.

The predictor and criterion tests developed during the ezrlier stages are
now being used to measure the performance of a large sample of soldiers during
their first tour.

Utilization of Findings:

The Project A tests for predicting and measuring training and job per-
formance are being used in both current and long-range research programs that
are expected to make the Army more effective in matching the requirements for

first-tour enlisted manpower with the personnel resources that are available
to the Army.




IMPROVING THE SELECTION, CLASSIFICATION, AND UTILIZATION
OF ARMY ENLISTED PERSONNEL: ANNUAL REPORT, 1987 FISCAL YEAR

OVERVIEW OF PROJECT A

Project A is a compreherisive Tong-range research and development program
the U.S. Armmy has undertaken to develop an improved system for selecting and
classifying enlisted personnel. The Army’s goal fs to increase 1ts effectiveness
in matching first-tour erlisted manpower requirements with availsble personnel
resources through use of new and improved selection/classification tests that
will validly predict carefully developed measures of job performance. The proj-
ect addresses the Army's 675,000-person enlisted personnel system encompassing
several hundred military occupations.

The program began in 1980, when the U.S. Army Research Institute for the
Behevioral and Social Sciences (AR]) started planning the extensive research
needed to develop the desired system. In 1982 ARI selected a consortium, led
by Human Resources Research Organization (4umRRO) and including American In-
stitutes for Research (AIR) and Personnel Decisions Research Institute (PDRI),
to undertake the 9-year project. It i< utilizing the services of 40 to 50 ARI
and consortium researchers working coilegially in a variety of professional
specialties. The Project A objectives are to

e Validate existing selection measures against both existing and
project—deveIopeg criteria {including both Army-wide job performance
measures based on rating scales and direct hands-on measures of MOS-
specific task performance).

e Develop and validate new selection and classification measures of
other human attributes thet underlie success on the job.

o Determine the relative utility to the Army of different performance
levels across MOS.

The research design incorporates three main stages of data collection and
analysis in an iterative progression of development, testing, evaluation, and
further develcpment of selection/classification instruments (predictors) and
measures of job performance (criteria). In the first iteration, file data from
fiscal years (FY) 19681/1982 were evaluated to explore relationchine hetween
scores of applicants on the Armed Services Vocational Aptitude Battery (ASVAB)
and their later performance in training and their scores on first-tour Skill
Qualification Tests (SQT).

for the ensuing research, 19 Military Occupational Specialties (MOS) were
selected as a representative sample of the Army's 250+ entry-level MGS. The
selection was based on an initial clustering of MOS derived from rated similar-
ities of job content. These MOS account for about 45 percent of Army accessiuns
and provide sample sizes large enough so that race and sex fairness can be
enpiricelly evaluated in most MOS.

xi




In the second fteration, a Concurrent Velidation design was executed with
FY83/84 accessions. A “"Preliminary Battery" of perceptual, spatial, temperament,
interest, and biodata predictor measures was developed and tested with several
thousand soldiers as they entered four MOS. The data from this sample were
then used to vofine the measures, with further exploration of contert and
format. The revised set of measures was field tested to assess relfabilities,
“fakability," practice effects, and other factors. The resulting predictor
battery, the "Trial Battery," was administered together with a comprehensive
set of job performance indexes based on job knowledge tests, hands-on job
samples, and performance rating measures, in the Concurrent Yalidation during
the sunmer and fall of 1985. The resuits of the Concurrent Validation were
used to form five “constructs” of the component: of performance and to report
to the Army the valifdity of the ASVYAB for predicting job performance as well as
the incremental validities of the Trial Battery components over ASYAB predictors.

On the basis of this experience, the "Tria)l Battery" was revised as the
“Experizental Predictor Battery,” which in turn 1s being administered in tne
third fteration, the Longitudinal Yalidation stage, which began in the late
summer of 1986. All measures are being administered in a true predictive
validity design. About 50,000 soldiers across 21 MOS are included in the FY86-
87 initial administration and the subsequent measurement of first-tour pevfor-
mance. About 3,500 of these soldiers are expected to be available for second-
tour performance measurement in FY91. Three MOS (19K, 29E, and 96B) were
added to the original 19, and one of the ariginal MGS (76W) was dropped.

For administrative purposes, Project & ic divided into five reseirch tasks:
Task 1, Validity Analyses and Data Base Management, Task 2, Developina Predictors
of Job Performance; Task 3, Developing Measures of School/Training Success,
Task 4, Developing Measures of Army-dide Performance; Task 5, Developing MOS-
Specific Performance Measures.

Activities during the first four years of Project A were reported as foliows:
FY83, ARl Research Report 1347 and its Technical Appendix, ARI Research Note 83-
37, FYB4, ARI Research Report 1393 and two related reports, ARl Technical Report
66C and ARI Research Kote 85-14, FY85, ARI Technical Report 746 and ARI Research
Note 87-54; FYB6, ARI Technical Report 792 and ARI Research Note 88-36. Tne
present FYB7 report is supplemented by ARI Research Note (in preparation).

These reports list other publications on specific Project A activities.
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IMPROVING THE SELECTION, CLASSIFICATION, AND UTILIZATION
OF ARMY ENLISTED PERSONNEL:
AKMUAL REPORT, 1987 FISCAL YEAR

Chapter 1
HIGHLIGHTS OF FISCAL YEAR 1987 AND OBJECTIVES OF THIS REPORY

This report {s intended to be a summary of the major activities in the
research program of the Army Selection and Classification Project (Project
A) during fiscal year 1987 (FY87). Project A Annual Reports for the four
preceding years concentrated respectively on a descrintion of research
planning and basic preparation (FY83), the initial stages of the developeent
of new predictor and criterfon tests tFY84). a comprehensive summary of the

rocess and products of predictor/criterion development and field testing
fFYBS) and the basic analysis and results of the Concurrent Validation
tests (FY86).

Briefly restated, the operational objectives of Project A are to
e Develop new measures of job performance that the Army can use as

criteria against which to validate selection/classification
measures.

o

Validate exicsting selection measures apainst hoth existino and
project-developed criteria.

° Develop and validate new selection and classification measures
of other human attributes that underlie success on the job.

() Develop a utility scale for different performance levels across
military occupaticnal specialties (uosgf

In addition, a number of related and derivative research objectives have
been addressed in the overall research program.

STATE OF PROJECT A AS OF 30 SEPTEMBER 1987

In FY87 the Army Selection and Classification Project entered 2
critical period. As shown in Figure 1.1, which is a summary of the original
research design schedule, the project should be (a) in the midst of
finishing the adainistration of the Experimental Predictor Battery to more
than 50,000 new accessions in 21 MOS (the 86/87 cohort); (b) planning for
the longitudinal followup and performance assessment of scldiers from this
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sample in 1988/89; gc) planning for the second-tour followup of the Concur-
rent Validatfon (CV) sample (i.e., the 83/84 cohort); and (d) continuing the
analysis of the CV sample data. At the close of FY87, five years after it
began, Project A was still on its original schedule.

By virtue of being on schedule, the following major cbjectives of the
project have been accompliished:

@ A 4-hour prediction battery of new experimental selection/clas-
s‘fication tests has been developed and validated on a concurrent
sample of 9,450 incumbents drawn from 19 MOS.

® To provide criteria for validation purposes, a 12-hour performance
assessment battery has deen developed, field tested, and adminis-
tered to the CV sample. :

° Results from the CV administration have been used to formilate a
five-facter model of first-tour performance for enlisted person-
nel. The differential prediction across criterion factors and
across jobs has been analyzed and parameter estimates are avail-
able for use in simulation runs of the enlisted personnel alloca-
tion system (EPAS).

° Finally, for purposes of developing a complete selection/classifi-
cation prediction system, criterion component weights and MOS-by-
performance-level utility values have been estimated, using expert
Judgment scaling techniques.

Detailed information concerning the development of the predictor
battery and the first-tour iob and training performance measures is given in
the Annyal Report for FY85 (Campbell, 1985?. Results from the Concurrent
validation are presented in the Annual Report for FY85 (Campbell, 1986e2).
:g;k accomplished during FY87 is described in this report, as outlined

ow.

The work summarized in this report was performed in several different
parts of the Project A organization. Consequently, the chapters cover a
serges of more discrete topics than was the case in the reports for FY85 and
FYB L[4

The significant organizational events that occurred during FY87 are
summarized in this chapter (Chapter 1;. A reanalysis of the current
Aptitude Area composites based on the Armed Services Vocational Aptitude
Battery (ASVAB), using Project A criterion measures, will be described and
the results reported, in Chapter 2.




Chapter 3 s a complete account of the work done to estimate weights
for the various components of performance for the MOS tested in the
Concurrent Validation phase. Both the weights and a procedure for using
thea to estimate composite criterion scores are now available.

" A similar report for estimating MOS-by-performance-level utility values
is n in Chapter 4. A tuo-steq procedure was used to estimate a ratfo
Siu o LLility value for five levels of performance in each of 273 Army
entry-level MOS. .

Chapter 5 describes the job analysis procedures and initial results for
second-tour jod incumbentz in the nine MOS (Batch A) used in Project A's
initial test development and field tests with soldiers of the 83/84 sample.
These job analyses are the basic preparation for the development of NCO job
performance measures that will be cerried out in FYB88.

Finally, Chapter 6 outlines the procedures being used to administer the
Experimental Predictor Battery to the tongitudinal Yalidation sample of 21
MOS. As of the end of FY87, the predictor battery had been administered to
approximately 48,000 new 86/87 accessions being processed at reception
centers.

In sum, Chapters 2, 3, and 4 address issues that are relevant for the
operational use of a modified selection/classification system by the Army.
Chapters S and 6 pertain to the second major data collection, the Longitudi-
nal Validation and second-tour follow-un: Chapter 7 mrovides a brief
description of what remains to be done.

ORGANIIATIONAL EVENTS IN FYE7

The composition of the Project A governance groups and the corganization
of the research and oversight staff at the end of FY87 are shown in Figures
1.2 and 1.3.

Among the significant organizational events for Project A during FY87
were the following:

® Or. Marvin H. Goer retired from HumRRO in February 1987. His
position as Project Director was filled by Mr. James H. Harris.

o Two of the original Progect A tasks -- Developing Predictors of
Job Performance (Task 2) and Developing Measures of School/Train-
ing Success (Task 3) -~ ended as of 30 September 1987. The
res?egt:ve staffs for each task prepared final reports of Task
activities.

° Administration of the Experimental Predictor Battery to & sample
of approximately 50,700 recruits in 21 MOS was virtually com-
pleted. Results from these tests provide the basic data for use
in the Longitudinal Validation process, through measurement of
first- and second-tour performance of soldiers from this sample.

4
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Work was completed on two aspects of the process of selecting and
classifying personnel <- & systee for weighting various criterion
components, and a set of estimated values for MOS-by-performance-
level utilfty.

The Scientific Advisory Group and the General OFficers® Advisory
Group each {independently endorsed the second-tour criterion
measurement plan. That plan calls for the development of second-
tour measures for a1} Batch A MOS.

Work wus completed on an extensive analysis of data generated from
Project A and Ski11 Qualification Tests (SQT) to estimate
potential benefits from possible reaiignnent of Aptitude Area
compos ites or reassignment of MOS to different composites.




Chapter 2
PROJECT A ANALYSIS OF
ASVAB APTITUDE AREA CONPOSITES 1

\

Ouring FY87 the Project A staff completed an extensive analysis of file
data and project-generated data for the purpose of recosmending possibie
changes in the ASVAB Aptitude Area composites. Current Army enlistment
policies require an applicant to pass twe separate cognitive abilities
screens based on ASVAB subtests. There are 10 subtests:

- Word Knowiedge (iX)

- Paragraph Comprehension §PC)

- Arithmetic Reasoning (AR

- Mathematical Krowledge (MX)

- Mechanical Comprehension (MC)

- Codin? S (CS)

- Numerical Operations (NO)

- General Science Information (GS)
- Auto/Shop Information (AS)

- Electronics Information (El)

In practice, the first two subtests are combined into a single Verbal (VE)
score, leading to a total of nine subtests.

One composite of these subtests, known as the Armed Forces Qualifica-
tion Test (AFQT), 1s used b{ all Services as a general aeasure of train-
ability. To qualify for enlistment into the Army, an appiicant must achieve
at least 2 minimum-level AFQT score. To qualif{ for enlistment bonuses, an
avplicant sust score in the upper 50th percentile range (based on norms for
tae 1980 youth population).

In addition to the AFQT, the Army uses nine other composites of ASVAB
subtests, called Aptitude Area (AA) composites, to assess applicant qualifi-
cation for enlistment into particilar MOS. Nearly all enlisted MOS are
tssociated with onz of these nine composites, and an applicant must achieve
a specified minimum score on the associated composite to quaiify for eniist-
ment into the MOS. These nine AA composites are unique to the Army. The
other Services use a similar, but separate, system og compesites to qualify
applicants for particular speciaities. The nine Army composites are:

« Clerical (CL)
- Combat (CO)

Yhis chapter s based on an initial draft b{ Lauress L. Wise of the
Awerican Institutes for Research. Material was als
McHenry, Rossmeissl, and Oppler (1986).

o drawn from Wise,




- Electrontcs (EL)

- Figld Artillery (FA)

- Gereral Maintenance {GM)

- Mechanical Maintenance (NH)

- Operators/Food (OF)

« Surveillance/Cosmunication (SC)
~ Skilled Technical {(ST)

As one of the first research efforts under Project A, in FYB4, the
staff conducted analyses of ASVAB validities, using a combination of train-
ing measures and scores from the Skill Qualification Tests. Two of the AA
composites (Clerical and Surveillance/Communication) were modified by the
Aray asgg4;esult of these analyses (McLaughlin, Rossmeiss), Wise, Brandt, 2
Wang, 1 . .

In FY87, Projecf A staff conducted ncw anelyses of the validities of
the current AA composites and various aiternatives for predicting perfor-
mance in enlisted MOS. The three phases to these analyses were

° Consideration of redefining the current AA composites,
based primarily on &ralyses of 19 Project A MOS and using
Project A criterion measures.

0 Evaluation of options for significantly reducing the
numberiof composites, based on both Project A and SQT
criteria.

® Identification of optimal reassignments of MOS to current
or slightly modified AA ccsposites, based primarily on SQT
criteria.

These three phases were chronologizal as weil as logical steps in the
analyses. The procedures and results of each phase will be discussed ir
turn. Results will then be susmarized and conclusions stated.

CONSIDERATION OF REDEFINING THE CURRENY AA COMPOSITES

This part of the analysis began with the use of Project A data as
criteria for evaluating alternative definitions for each of the current AA
composites. The resuits were presented to the Military Testing Association
in November 1986 (Wise et al., 1686).

AA composites are dofined as unweighted sums of four or fewer of the
standardized subtest scores. There are 255 such possible composites (126
using four subtests, 84 using three, 36 using two, and 9 using a single
subtest). A1l of them were evaluated using data from the Project A
Concurrent Validation.




The CV data included the new Project A job performance weasures gpplied
tg wmore than 9,000 soldiers in 19 different MOS. The MOS used in the CV
phase were:

118 Infantryman 638 Light Wheel Vehicle Mechanic
128 Combat Eng’neer 64C Motor Transport Operator

138 Carnon Crewsan 67N Utility Helicopter Repairer
165 MANPADS Crewman 71L Administrative Specialist
19€ Arwor Crewman 76% Petroleum Supply Specialist
27E TOW/Dregon Repairer 76Y Unit Supg]y Specfalist

31C Single Channel Radio Operator 91A MKedical Specialist

518 Carpentry/Masonry Specialist 948 Food Service Specialist
54t Chemical Operations Specfalist 958 Military Police
558 Ammunition Specialist

~ Project A performance mzasures have been organized into five
“corstructs,® reflecting dimensions of soldier performance (Campbell,
19862). Four of these constructs (General Soldiering ProficienC{, Effort
and Leadership, Personal Discipline, and Physical Fitness and Military
Bearing) are the same for al)l MOS. The fifth construct, Core Technical
Proficiency (CTP), covers aspects of job performance unique to each MOS and
is appropriate for validating AA scores, which are used as jJob-specific
selection criteria.

Table 2.1 shows CV sample sizes by MOS, race, and gender and presents
the mean scores and standard deviations for the ASVAB subtests and the CTP
criterion.

Criteria Used to Evaluate Composites

Four separate criteria were used in evalyating current and alternative
composites: (a) predictive validity, (b) fairness to blacks and females,
(c) classification efficiency, and {d) face validity. Each criterion is
described briefly before the results are discussed.

Predictive Validity. The correlation of each ¢ site with the CTP
score was adjusted for restriction of range due to explicit selection. A
muitivariaie corvection from Lamiey (LoTd & Novick, 1588, p. 146) was used
with each of the ASVAB subtests treated as a separate selection varisble.
The result was used 2s the measure of predictive validity.

Ho adjustment was made for °shrinkage® in cross-validation since
separate regression coefficients were not estimated. For evaluation of the
current ¢ sites, this is entirely appropriate. Because we did pick among
a large number of alternative composites on the basis of the data at hand,
some shrinkage should be expected for the alternatives that appear wost
extreme. Conventional shrinkage formulas do not handle this situation, so
our best approach is to be somcwhet conservative in adopting new
alternatives to the existing composites.

11




Table 2.1

Descriptive Statistics From Initial ASVAR Analysis
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Fairness tc Blacks ﬁnd Females. Separale regression equations were
computed by race and gender where there were at least 50 examinees {in each
subgroup. (For example, for MOS 118, 90 blacks were among those tested but
data were lete for fewer than 50 so the regression equation for race was
not computed.) Both slope and intercept differences were identified. A
single overall measure of the difference between the separate equations was
defined as the difference {n predicted values for an AA score of 100 (the
estimated mean for the 1980 nors population). Since selection cutoffs
ranged between 85 and 110 for the MOS {in question, a score of 100 was
selected as being in the heart of the critical fon for evaluating the
selection fairness of alternative composites. ODivferences in the prediction
equations at points significantiy below or above this vaiue would have
little fmpact on determining applicant qualification. The difference in
predicted values was converted to a § 3core by dividing by the standard
error of the estimate of the ¢ifference (Pothoff, 1964g.

Classification Efficiency. The Brogden index (defined as the square
root of the average validity times the square root of one ainus the average
of the intercorrelitions among the composites) was used &s a measure of
classification efficiency (Brogden, 1946). - This statistic is an indicator
of the g;;dictions of differences in an individual's expected performance
across S.

Face Validfty. Face validity is not easily quantifiable, but is more
appropriateiy used as a check of the "reasonableness” of the results. It is
our attempt to check purely empiricail results against some conception of
theory. We would be uncomfortabie, for example, with results indicating
that Auto/Shop Information (AS) s an important predictor for clericsl jobs,
but quite comfortable with AS as an isportant predictor for vehicle
sechanics.

Results From Evaluation of Composites

Table 2.2 shows validities, Brogden indexes of classification
efficiency, and, where appropriate, race and gender t statistics for each
contending AA composite. Separate statistics are shown for each applicable
MOS, and unweighted averages of the va''dities and t statistics are shown
for the MOS cluster as a whole, Each row corresponds to a different
Composite. The Tirst Tow 15 Tor the current composite. Rows with data on
dlternative composites are labeled Al through A9. Data are alsc shown
(1abeled PR) for the CL and SC compesites replaced in 1984 after our earlier
analyses (McLaughlin, et. al., 1984). [In some cases where another current
composite has a higher avera?e validity than the operational composite for
the cluster, data are shown in rows labeled accordin? to the cther composite
(this occurs in the CO and OF composites). The results presented in Table
2.2 are discussed separately for each of the current AA composites.

Clericel (CL). The current CL composite has an average validity that
is as high or higher than any other alternative. it does, however,
underpredict female performance in the two clerical specialties (40S 71L and
76Y) where separate predictions were generated. The addition of either tne
NO or the CS subtest significantly reduces the underprediction for females
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Validity, Cultural Fairness, and Classification Efficiency

Tabla 2.2.
Indicators for Current and Other ASVAB Composites
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without significantly reducing validity. Adding NQ (Nuserical Operaticns)
reduces underprediction the most, while adding (S (Codin? Speed) has the
greatest face validity and results in slightly greater classification
efficiency. A slightly different pattern was found for MOS 76W; the
addition of AS increases validity for predicting 76 performance, while

- decreasing validity for predicting MOS 71L and /6Y performances. Notwith-
standing these differences, the current and primary alternative CL
composites predict performance in a11 three clerical MOS quite well.

;gggggaigggz.‘The current CO has hiqh validity for each of the three
M0S examined. gain in validity would be realized by substituting 6S

General Science Information) for CS and, perhaps, also exchanging MK
Mathematical Know]edge) for AR (Arithwetic Reasoning). The inclusion of 65
would improve prediction in all three MOS. The greater contribution of GS
also s 1 tional in Tight of the increasing technical sophistication in the
systems u: d in combat specfalties. Adding GS would also reduce the small
degree of overprediction of the perforwance of blacks.

Elss*:gnjsz_liLl. The current EL composite does quite well for the one
EL specialty examined. Substitution of MO for one or both of the
quantitative subtests would increase both predictive validity and
classification efficiency, but not to any practical extent.

Fleld Artillery (FA). WNeither the current FA nor any alternative
composite appears to have a very high validity for predicting MOS 138
performance. The fact that several other current composites have siightly
nigher validities for predicting 138 performance than does the current Fa
composite encourages consideration of alternative composites. Substitution
of NO and AS (Auto/Shop Information) for CS and M would yield the most
significant gains. Such substitution also significantly reduces
overprediction for blacks.

general Maintenance tg!). Very high validities were found for the
current GM composite for both MOS 51B and 558. Very slight gains might
result from substituting VE (verbal) for EI {Electronics Information) or
from simply dropping EI, but these gains would be offset by smali increases
in overprediction of blacks' performance and s1ightly lower classification
efiiciency estimates.

Mechanical Maintenance (WM). High validities were found for the
current MM composite in predicting both MOS 638 and 67N performance. Seall
gains in the prediction of 638 performance and increased classification
efficiency would result from dropping the NO subtest.

Oparators/Food (OF). The OF results closely parallel the CL results.
Female performance is significantly underpredicted for MOS 94B. Another
specialty, MOS 64C, shows a somewhat different pattern of validities, with
AS again (and not surprisin?ly) adding significantly to the predictive
validity of this one specfalty. In fact, the same composites appear optimal
for both the CL and the OF MOS -- AR+VE+MK+NO for MOS 16S and 94B (as for
MOS 71L and 76Y) and AR+VE+MK+AS for MOS 6AC (as for 75W). Substituting AR
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and MX fcr AS and MC (Mechanical Comprehension) would significantly reduce
un?erpredict{on of female performance for MOS 94B while fncreasing overall
velidity.

Egrv.jIlancc[go-nunicatigg (SC). A high qrodictivc validity was found
for the current SC composite. Some gafin in validity, along with & slight
increase in classificatior fficiency, would result if MC were replaced by
K0. This would lead to & small {ncrease in the underprediction of
performance for blacks. If MK were also substituted for AR, the same gains
in validity and classification efficiency could be obtained along with a
decrease in underprediction of blacks' performance.

ﬁgjjjgg_lgghn1§%1_£;11. The current ST is a true Army composite -- it
all that it can be. 1t has a higher average validity than any possible
alternative, and it shows no si n!f?cant differences in the prediction of
performance for blacks and females. .

Lonclusions

The main findings from these analyses were as follows:

o The current AA composites had generally high validities for
predicting technical proficiency in eniisted MOS.

©  Some changes were fdentified that might lead to small increases in
valigity or small reductions in over- or underprediction for
particuiar subgroups of appiicants.

° For two of the AA cowposites, CL and OF, different predictor
composites appeared ogtinal for predicting performance in
different MOS currently assigned to the same composite.

The last finding suggested the need tc consider reassigning MOS to
different current AA composites, and perhaps changing the number of
different ¢ sites. Since analyses of possible reassignments would have
to include all entry-level MOS, not just the Project A MOS, additional data
were needed to continue exploration of possible modifications of composites.

Earlier research had demonstrated a reasonable correlatiun between
resuits from Project A criterion measures and SQT scores (Arabian & Mason,
1986). Therefore, the Project A staff analyzed SQT scores for 1983 and 1984
&s & cross-check and extension of the validities obtained with Project A
criteria. Table 2.3 shows the adjusted (for range restriction) validities
for predicting SQT scores for each of the MOS Yor which SQT data were
available. Validities were estimated for each of the current AA scores,
including the &7 composite that is not currently used for MOS-specific
selection, and for a specific set of alternatives to each of the current AA
scores. Composites used by the other Services are also included, to see
whether any greater consistency across Services could be achieved.
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Tables 2.4 and 2.5 show the dc?rec to which subgroups (fesales and
blacks, respectivcl{) are underpredicted by a common regression line.
Entries in these tables are the difference between the subgroup and comson
regression lines at an AA score of 100. These differences are {n SQT score
units--a percentage-correct metric running from zero to 100. Analyses are
reported only for MOS for which SQT data were available for at least 50
memders of each su p. Analyses by ?ender were necessarily caitted for
MOS that were closed to women. Only differences that are sfignificant at the
.05 level are shoom. Very few of differences shown are of any practical
significance (i.e., more than a few percentage points).

The following conclusions were drawn from the above results:

®  Alternative strategies for reducing the number of different
composites should be evaluated.

®  SQT data should be analyzed further to evaluate potential gains
from reassigning MOS to different AA composites.

EVALUATION OF OPTIONS FOR A REDUCED NUNBER OF AA COMPOSITES

ldentification of options for reducing the number of AA composites
began with an examination of the dimensions of predicted performance scores
for the 19 Project A MOS in the Concurrent Validation stage. For each MOS,
optimal predictor weights were identified for predicting 335 performance
from the nine ASVAB subtests. Predicted performance scales were calculated
both for the Core Technical Proficiency (CTP) factor based on Project A
data, and for the SQT. For each of these two criteria, the matrix of
intercorrelations among the predicted scores for the different MOS was
factor analyzed.

The predicted scores for the different MOS were all highly correlated,
leading to a large first factor in the matrix of correlations among these
scores. There was some evidence for a second factor, but no support for any
further factors. Figures 2.1 and 2.2 show a plot of the loadings of the
grediction equations for each MOS on the first two factors after rotation.

he vertical factor consists almost exclusively of the MC, AS, and EI
composites and has been labeled “"technical.® The second factor consists of
both verbal and quantitative subtests and has been labled "academic.”

Both figures show a continuum running from MOS 638 at one end to MOS
71L at the other. Table 2.6 shows the optimal regression coefficients for
predicting the CTP score in each of these MOS when the nine ASVAB subtests
are clustered into four relatively distinct composites. (Reducing the
colinearity among the predictors in this way leads to greater stability in
regression coefficient estimates.) These are the same four composite scores
used as predictors in the basic Concurrent Validation analysis (cf.
Campbell, 1987). As the table shows, the c'earest difference between jobs
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Table 2.6

Regression Coefficients for Predicting Core Vechnical Proficteacy (CTP)
From ASVAB Construct Scores .

Quanti-
Coapos ite/ Technical tative Verbal Speed e
MOS X R2  AS,EIMC M,5R ES,VE CSM0 T Q ¥V §
CL: Clerical
71L 427 .42} -,146 48€1 .208 152 6 2 1 1
76M 339 .479 .265 .283 . 206 032 1110
76Y 444 453 070 374 .183 137 2 1 1
C0: Combat
118 491 .464 285 .166 .216 128 2 11 6
128 544 .49 422 192 140 032 2110
16¢ 396 .33 .393 189 .078 -.047 2 1 0 O

EL: Electronics .
27¢ 123 .505 .245 .161 362 32 21 21

FA: Field Artillery
128 464 .132 .248 .080 .053 032 3111

@M: General Maintenznce

518 69 .672 .268 .198 .18 92 2 1 2 1
558 203 .572 .332 .085 Ay -.008 2 0 2 0
MM: Mechanical Maintenance
638 478 .466 .700 -.010 -.032 .45 4 0 G 0
67N 238  .658 - 841 117 .0%% 039 4 0 0 O
Of: Operators/Food
165 338 .262 .061 .391 208 -.001 0 2 1 O
64C 507 .313 .453 .223 -.05% -.020 2 1 0 O
948 358 .485 .091 .343 .170 200 6 2 11
SC: Surveiliance/Comunicaiions
- 31C 289 .527 .20% 244 .205 202 1 1 11
| ST: Skiiled Technical -
i 54€ 340 .489 .247 .326 265 087 1 11 0
91A 392 .544 .207 105 <349 200 16 21
1] 537  .399 .147 .233 .226 126 1 1 1 1
ASAB Subtests 6S - General Science Information
AR ~ Arithmetic Reasoning MC - Mechanical Couprehensicn
AS - Auto/Shop Information M{ - Mathematicel Knowledge
€S - Coding Speed HO - Numerical Operations
€l - Electronics Information VE - Verbal




. is in the of inclusfon of the "technical® subtests of the ASVAB

(e.g., KC , and EI). For MOS 638 and 67N (which curreatly use the MM
coupositcs, technical subtests recefve significant weight. For
clerical/administrative jobs (e.g., KOS 71L and 76Y), the technical subtests

receive virtually no weight.

When SQT scores rather than Project A measures of technical
proficiency are used as the criterion for grediction equations, the results
are substantially the same. MOS 638 and 71L sti1] anchor the extremes. The
Toadings for MOS 118 are midway between these two extremes, with other
combat MOS (138, 165, and 19€) loading somewhat more with the technical than
with the administrative MOS. (Mo SQT data were available for MOS 91A/B.)
There were a few notable differences, but these primarily concerned MOS
(e.g., 165 or 27E) with relatively small sample sizes for one or the other -
of types of criterfa.

Even though there appeared to be only two relevant predictor dimen-
sions, the array of jobs was fairly continuous in terss of their relative
emphasis on these two dimensfons. Balancing all considerations, six:
clusters of jobs were chosen as the primary alternative to the current nine.
Figure 2.3 shows the current and proposed predictor composites.

In additfon to the mechanical and administrative clusters at the
extremes, analysts identified a “general® cluster of jobs for which approxi-
mately equal weight on the two tyges of predictors was optimal, and a
“technical support® cluster of jobs for which somewhat more weight for the
gen:r|= cognitive predictors in comparison to the technical predictors was
optimal.

Two other clusters of jobs in this middle range were also identified
and kept separate. First, jobs emphasizing electronics were separated
because there was only weak evidence that the EI subtest had any greater
validity alone. Second, combat jobs were kept in a separate cluster. Here
too, there was not stronj evidence for different patterns of validity among
the current ASVAB subtests. However, the introduction of measures being
developed in Project A (including Combat Interest in particular) should
provide a basis for differential prediction for this important group of

Jobs.

Next, the Project A MOS were grouped into the six clusters of jobs and
an optimal predictor composite was determined for each cluster. Table 2.7
shows validity and subgroup (race and gender) fairness analyses for the
cu;z:n: (o1d) and alternative (new) composites, using Project A CY data as
criteria.

One conclusion from the analyses of the Project A data was, again, that
the evidence for generalizing fros the current set of MOS clusters was not
at all convincing. Therefore, SQT data were again used as a basis for anal-
yzing an expanded set of KOS. For these analyses, the 1985 SQT scores were
merged with the scores from 1983 and 1984 used in the earlier SQf analyses,
permitting analyses of some additional MOS and increasing the accuracy of
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' Technicals Cognitive: § Speed:
: HK GS VE RO, CS

ey e epy e

M4: Mechanical Maintenance AS
€M; General Maintenance

: Operators/Food AS
SC: Surveillance & Communication AS,
C0: Combat AS,
FA: Field Artillery MC
EL: Electronic Maintenance El
S§T: Skilled Technical wC
CLe Clerical ) AR KX ,VE

Proposed Composites:

NM: Mechanical Maintenance 2A
NG: General Support AS
NC: Combat AS
KE: Electronic Maintenance 2S
NT: Technic2l Support "
MNA: Administrative Support

MCTE: 2 = double value for this subtest;
.5 = only half value for this subtest.

Figure 2.3. Definitien of current and proposed Aptitude Area composites
in terwms of ASVAB standardized subtests.
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results for other MOS. Appendix B shows the validities and subgroup differ-
ences for the current end alternative sites for each M0S. (Entries in
this appendix are grouped within O by proposed new composite.)

in addition to differences fn validity and fairness, classificetion
sfficiency was aiso considered. TVable 2.8 shows the intercorrelations for
the current AA composites and alternative AA composites, and also shows the
Brogdsn index values of classification efficiency. The naw composites did
have noticeably hiqher classification efficiency values. This increase was
due in part to small gains in average validity (.61 to .63) and in part to &
reduction in the average correlation amonj coaposites (from .$2 to .89).
The reduction in the average correlation anong sites was not due simply
to a reduction in the number of coepositss. For :ﬁg currant coaposites, the
qmm correlation (between the CL and MM coaposites) {s .80; for the
alternative composites, the minimum correlation (between WM and KA) {s .65.

In sum, the resuits of the second yhaée of AA validity analyses
supported the following conclusions:

® There was 1{ttle avidence for any significant benefit froe
fncreased velidity or fairness associated with the new cosposites.

° Changing to an 2ntirely new set of Aptitude Area composites
would entail major Army actfons that do mot appear to be
Justified on the Basis of the modest estimates of benefit.

e bost of the increase in classification efficiency racorded fer
the new composites (2.g., increased validity and decreased corre-
lation anong coeposites) could be realized by changing the sub-
tests vsed tn the existing Mechanical Maintenance ?m composite.

o Most of the rest ¢f the benefit from the new composites could be
Tgalized by reassigning sowe K0S to a different ore of the current
co:gosites without reducing the number of different composites
used.

JDENTIFICATIGH OF OPTIMAL REASSIGNMENTS OF KOS TO AA COMPOSITES

In accordance with recommendations from the Project A Scfentific
Advisory Group, the project staff reanalyzed the SQT data to fdentify MOS
for which rensszgnnent to a different composite from among the current
composites (or the proposed new MM composite} appeared indicated. Table 2.9
summarizes these results by MOS within career management field (CMF). A
:g-pl;:e éisting of the separate szmple estimates for each MOS fs shown as

pendix C.

A 1list of specific changes was prepared and briefed, along with the
proposed change in B4 (Figure 2.4), to the Project A Seneral Officers®
Adviscry Group on 1 May 1987. A few further changes were proposed to cover
reserve component MOS and KOS for which no data were availeblc (on the basis
of similarity to other HOS). The final results of these analyses were

40




Table 2.8
Clagsification Effic

fency:

Correlations for Current and Proposed Coamposites,
Estimated for 1980 Youth Population

a T
. 1.000
ST 947 1.000
L 951 965
L <796 .886
¢0 .861 .907
SC .892 .948
FA - .94 929
&M 865 .942
oF 866 931

Average R = .918

1.000
.m

.m
.928
.962
.891

Average vaiidity = ,007

8rogden Index = .174

Average R = .892
Average Validity = .
8rogden Index = .205

©1.060

.974
.946
.954
.885

627

CURRENT COMPOSITES

M ¢0 SC FA
1.000

944 1.000

951 963  1.000

.851 945 .901  1.000
0“2 om' -;“5 .860
.969 .951 .968 .891

HEW _COMPOSITES

NC KE "
1.000

-962 1.000

946 -904 1.000

.836 .848 .935

e oF
1.000
.919 l.m
NA
1.000




Tabls .9
Nean Vilidities for AA Composites by W0S Within Carcer Menagessnt Fields

ofF M B B O 0 B OB o8 oM om oo X 3l

1n 42715 .61 .58 .58 .60 .58 .59 .57 .52 .59 .60 .80
118 31283 .62 .59 .58 .60 .58 .59 .57 .53 .59 .60 .§i
11C 6837 .60 .57 .56 .58 .56 .57 .55 .50 .37 .58 .59
11H 4595 .61 .5 .58 .59 .56 .59 .87 .5 .58 .60 .59

12 10303 .52 .46 .50 .49 .48 .50 .49 .46 .48 .50 .49
T 128 8143 .52 .47 .50 .59 .49 .50 .48 .46 .49 .51 .50
12C 1553 .56 .45 .53 .50 .48 .53 .53 .52 .51 .83 .51

12t 218 .47 .41 .45 .42 .44 43 .42 A .43 M4 Q3

12f 389 .42 .28 .35 .M .30 .38 .37 .40 .M .27 W

13 30067 .54 .50 .51 .52 .% .52 .% .47 .51 .52 .52
138 20619 .S0 .46 .48 .49 .47 .49 .48 .45 .48 .49 .48
13C 268 .74 .69 .64 .67 .67 .64 .61 .52 .65 .65 .68
13¢ 1260 .64 .63 .58 .62 .61 .59 .55 .48 .57 .59 .6l
13F 3311 .68 .65 .64 .67 .66 .65 .62 .55 .64 .65 .67
1M 1963 .53 .48 .51 .50 .48 .51 .50 .48 .51 .52 .50
13R 537 .53 .38 .40 .41 .39 .41 .39 .37 .39 .41 .A2
15¢€ 420 .68 .51 .63 .59 .L5 .64 .66 .67 .63 .64 .59
15J 155 .52 .16 .27 .27 .21 .33 .31 .34 .26 .25 .24
82C 1329 .66 .62 .61 .64 .63 .62 .59 .54 .59 .61 .6l
93¢ 235 .58 .48 .47 .48 .43 .46 .42 .40 .43 .48 .48

16 6438 .53 .45 .48 .48 .46 .49 .48 .47 .47 .50 .48
16D 570 .50 .37 .41 .41 .39 .42 .40 .40 .39 .41 .40
16E 663 .62 .57 .58 .59 .58 .58 .56 .52 .56 .59 .59
16H 189 .59 .44 .54 .52 .47 .56 .57 .57 .83 .55 .50
16J 68 .39 .27 .27 .29 .28 .26 .24 .23 .23 .27 .25
16P 12/5 .52 .41 .47 .47 .83 .50 .49 .50 .46 .40 .46
16R 1354 .55 .46 .52 .51 .48 .53 .52 .52 .50 .54 .51
165 2049 .51 .47 .48 .48 .48 .48 .47 .44 .47 .
167 160 .64 .48 .53 .51 .51 .53 .55 .53 .54 .55 .52

19 14750 .61 .56 .59 .58 .56 .59 .58 .55 .59 .60 .59
190 4883 .58 .54 .55 .56 .54 .56 .54 .51 .55 .57 .56
19¢ 8371 .63 .57 .61 .60 .58 .61 60 .57 .61 .62 .61
19K 1496 .59 .55 .55 .58 .55 .58 .56 .52 .57 .58 .58

(Continued)




Tabie 2.9 (Continued)
Mean Validities for AA Composites by MOS Within Career Managemant Fields

OF M3 N MAX L C0 £ FA &M M OB O X M

3 786 .59 .45 .50 .49 .47 .52 .51 .51 .49 .52 .49
24C 190 .63 .50 .54 .56 .51 .57 .55 .55 .53 .57 .54
246 80 .50 .36 .44 .40 .39 .44 .45 .46 .41 .42 .37

24M 201 .65 .47 .59 .5 .52 .60 .60 .61 .56 .58 .54
24K 197 .48 .26 .33 .29 .29 .24 .35 .39 .34 .36 .34
25L 118 .76 .A8 .61 .66 .65 .62 .57 .50 .63 .64 .68

25 44 .69 .62 .62 .64 .63 .62 .59 .54 .61 .62 .64
267 76 .71 .55 .65 .57 .57 .59 .64 .59 .67 .64 .57
81t 154 .68 .65 .64 .66 .66 .63 .59 .53 .61 .63 .66
848 14 .74 .71 .67 .71 .20 .69 .64 .57 .67 .68 .72
84F 70 .58 .43 .45 .50 .45 .52 .43 .44 .40 .45 .49
27 - 2077 .61 .55 .53 .54 .54 .52 .51 .44 .54 .55 .55
216 68 .77 .66 .71 .69 .64 .73 .73 .7} .73 .74 .11
21L 105 .7¢ .63 .53 .58 .57 .55 .51 .41 .59 .55 .61
240 70 .84 .79 .78 .78 .80 .76 .74 .68 .78 .80 .82
24K 83 .87 .83 .B3 .82 .85 .77 .77 .65 .80 .80 .80
24L 8 .76 .75 .68 .73 .72 .67 .63- .5i .66 .67 .69
278 208 .71 .62 .66 .65 .63 .05 .63 X .8% .G7 G4
27E 969 .52 .49 .45 .47 .47 .45 .44 .36 .47 A6 .47
27F 124 .63 .55 .47 .53 .52 .47 .44 .38 .46 .50 .52
27M 50 .89 .80 .67 .70 .75 .63 .63 .45 .74 .68 .74
27N 199 .58 .39 .49 .44 .45 .47 .48 .46 .48 .47 .47
46N 116 .49 .45 .39 .44 .42 .42 .36 .32 .4C .40 .45
28 69 .71 .64 .65 .65 .63 .65 .64 .59 .65 .66 .64
35K 69 .71 .64 .65 .65 .63 .65 .64 .59 .65 .66 .64
29 2977 .72 .67 .66 .67 .67 .64 .63 .54 .66 .66 .67
25t 576 .68 .83 .62 .61 .63 .58 .67 .48 .61 .61 .61
29F 87 .84 .76 .78 .79 .76 .78 .77 .68 .81 .79 .81

29J 853 .75 .72 .67 .7z .70 .68 .64 .55 .69 .68 .72
291 433 .70 .63 .66 .64 .66 .62 .63 .54 .65 .64 .66
29N <29 .76 .71 .70 .68 .70 .65 .66 .55 .71 .69 .69
29y 469 .72 .70 .67 .70 .68 .67 .64 .57 .68 .69 .71
35 112 .55 .52 .48 .53 .51 .51 .48 .41 .48 .48 .50
35H 218 .70 .60 .66 .62 .64 .63 .67 .61 .66 .65 .62

(Continued)
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Table 2.9 (Continued)
Rean Validities for AA Compotites by WOS Within Career Wanagument Fields

oF M 0K O MAX QU L0 ROEA S OMoMm O X 31

K} | 3035 .61 .55 .57 .58 .55 .59 .57 .85 .57 .59 .S8
26Q 878 .58 .52 .51 .55 .52 .53 .50 .47 .49 .53 .53
31C 7262 .65 .59 .62 .63 .59 .63 .61 .59 .62 .64 .62
31K §229 .57 .48 .53 .53 .50 .55 .53 .53 .52 .55 .53
31M 6120 .70 .53 .66 .67 .63 .68 .56 .63 .66 .68 .67
31N 805 .55 .50 .46 .52 .49 .51 .48 .41 .”8 .47 .51
31y 1869 .57 .52 .52 .55 .50 .55 .53 .50 .54 .54 .SA
320 995 .67 .65 .60 .64 .63 .61 .56 .49 .60 .61 .54
36C 2907 .56 .46 .52 .51 .48 .53 .54 .53 .52 .54 .51
36M 358 .35 .23 .30 .27 .26 .30 .32 .33 .30 .3 .28
72 32717 .55 .52 .51 .83 .51 .53 .50 .47 .51 .53 .83
726 958 .62 .61 .56 .60 .59 .56 .53 .44 .56 .56 .60

4% 262 .83 .79 .68 .73 .72 .68 .63 .53 .72 .72 .77
71Q 159 .84 .80 .68 .73 .73 .68 .63 .53 .72 .73 .78
71R 83 .82 .76 .67 .73 .68 .69 .64 .54 .72 .71 .75

51 4443 .66 .55 .62 .60 .58 .62 .61 .80 .61 .63 .60
518 1132 .65 .57 .62 .60 .58 .62 .61 .60 .62 .64 .62
5iC i35 .86 .45 .57 .53 .5% .55 .54 .50 .5% .55 .54
51K 46 .64 .50 .53 .54 .50 .54 .54 .52 .53 .57 .54
SiM 72 .77 .20 .73 .72 .72 .72 .71 .66 .72 .73 .72
51R 381 .57 .45 .53 .49 .48 .52 .51 .52 .50 .52 .49
62€ 1203 .67 .5 .65 .62 .61 .64 .64 .62 .62 .65 .62
62F 382 .72 .61 .69 .66 .64 .68 .71 .68 .70 .71 .66

62J 705 .67 .57 .64 .63 .59 .65 63 .63 .65 .63

828 87 .53 .50 .42 .51 .48 .47 .42 .35 .43 .44 .43
54 898 .71 .62 .65 .67 .63 .67 .65 .62 .64 .67 .66
54C 423 .67 .54 .61 .50 .57 .63 .61 .61 .58 .62 .59
2ag 875 .78 .30 .69 .72 .69 .10 .68 .62 .60 .72 .72
55 2805 .57 .53 .51 .52 .53 .50 .48 .42 .52 .52 .53

558 2176 .55 .52 .50 .51 .52 .49 .48 .42 .51 .51 .52
550 119 .67 .58 .64 .61 .59 .64 .65 .62 .66 .66 .63
55G 400 .64 .57 .55 .58 .57 .54 .49 .43 .51 .54 .
SR 110 .58 .55 .44 .49 .52 .43 .38 .28 .44 .43 .51

(Continued)




Teble 2.9 (Continued)
Nean Yalidities for AA Composites by MOS Hithin Caresr Mansgewent Fields

oF M M M O C0 EL FA @M M M O X 3T

€3 34271 .67 .53 .61 .59 .55 .64 .64 .64 .61 .64 .59
41C 451 .62 .56 .56 .58 .55 .58 .55 .52 .56 .58 .57
448 680 .72 .61 .68 .66 .62 .70 .69 .68 .69 .70 .68
44E 456 .76 .60 .68 .68 .64 .72 .70 .70 .67 .70 .68
458 181 .64 .44 .49 .52 .45 .55 .49 .55 .45 .54 .50
450 524 .60 .46 .48 .46 .45 .47 .49 .46 .51 .51 .48
45t 60 .84 .74 .71 .77 .70 .15 .73 .69 .74 .19 .77
45K 700 .69 .58 .60 .62 .57 .64 .62 .61 .62 .65 .62
45L 304 .69 .53 .60 .56 .54 .59 .59 .59 .59 .61 .57
4508 580 .60 .49 .53 .52 .51 .52 .51 .47 .51 .52 .S52
457 79 .76 .64 .70 .69 .65 .71 .66 .67 .66 .72 .69
520 2491 .72 .66 .67 .71 .66 .72 .68 .65 .67 .70 .69
628 1550 .77 .53 .68 .64 .58 .71 .72 .76 .67 .71 .62
638 12311 .64 .49 .59 .56 .52 .62 .61 .63 .58 .61 .55
630 1282 .68 .53 .61 .60 .54 .65 .64 .66 .61 .65 .59
636 472 .67 .54 .61 .60 .55 .63 .63 .61 .62 .62 .6l
63K 3075 .73 .62 .70 .67 .64 .11 .71 .70 .70 .71 .67
63J 551 .63 .50 .58 .5 .53 .59 .59 .59 .57 .60 .55
63N 2030 .59 .42 .52 .49 .43 .54 .55 .58 .53 .55 .49
035 §41 .75 .57 .68 &5 .35 71 .71 72 &8 .71 W8S
637 2308 .71 .49 .62 .59 .51 .66 .66 .70 .62 .65 .58
63w 2296 .69 .52 .63 .59 .54 .65 .66 .67 .63 .65 .59
63Y 949 .66 .52 .60 .57 .54 .62 .61 .62 .€0 .63 .58

64 16854 .56 .50 .53 .53 .51 .53 .53 .50 .53 .55 .53
57H 1228 .44 .35 .37 .38 .3 .37 .37 .35 .36 .38 .37
64C 14917 .57 .51 .55 .54 .52 .55 .55 .52 .55 .56 .54
71N 709 .56 .53 .49 .52 .53 .46 .44 .36 .46 .47 .50

Aptitude Area Composites

CL - Clerical MM - Mechanjcal Maintenance

CO - Combat NM - Mechanica) Maintenance (New)

EL - Electronics OF - Operators/Food

FA - Field Artillery SC - Surveillance and Communication

GM - Gereral Maintenance ST - Skilled Technical




Mechanical Maintenance Aptitude Area Composite
Current (MM): .AS  (Auto/Shop Information)

L 4

e (Mechanical Comprehension)

. )

Ei (Electronfcs Information)

<+

N0 (Numerical Operations)
Proposed (NM): 2 AS (Auto/Shop Information)

+

MC (Mechanicsl Comprehension)

L

El (Electronics Information)

Figure 2.4. #Froposed change in the Kechanical Xaintenance Coibosito.

briefed once more at the Project A Analysis &roup In-Progress Review (IPR)
meeting in July 1987. Table 2.10 shows the specific changes that were
proposed. Subsequent to this meeting, briefings on the proposed changes
were prepared for each of the proponent schools. ARI staff have presented
these briefings where they were requested.

SUMMARY AND CONCLUSIONS

The most significant finding from this research was that the
existing AA composites do a reasonably ?ood Job of predicting subsequent job
performance. In the end, only relatively minor changes to the existing set
of composites were proposed. These included a change in the formula for
computing the Mechanical Maintenance composite and the reassignment of
several MOS to different composites for classification purposes.

A second finding was that the relevant dimensiuvnality of the current
predictors is small. Only two relevant dimensions were found. This leaves
a great deal of room for additional predictors (e.g., spatial, psychomotor,
or interest measures) that might be of significant benefit {r increasing
ciassification efficiency.




Table 2.10
Proposed Changes in Assignment of WS to Aptitude Ares Compositss

MOS ME A New M 0ld
rove Overal
03C Physical Activities Spacialist 71 L ST
05H EW/SIGINT Inter-IMC 98 CL ST
15€ PERSHING Missile Crewmesder 13 co of
160 HAWK Missile Crewaember 16 co OF
16E  RAWX FC Crewmember 16 co OF
16 ADA Op-Intel Asst it co OF
160 Def Acq Radar Cperator 16 Co OF
16P ADA Short RG Missile Crewmesmber 16 Co OF
16R  ADA Short RG Gunnery Crewmeaber i6 Cco OF
16S  MANPADS Crewmember 16 co OF
26M  VULCAN System Mech 23 M EL
24N  CHAPARRAL System Mech 23 ™ EL
25L  ADA CMD/Cont System Operator/Repairer 23 CL EL
26T RDO/TV System Specialist 25 oF EL
36C Wire System Inst/Operator 31 SC EL
36M  Wire Svstes Operator 3] SC EL X
420 Dental iab Spacialist g1 CcL &M
S1R  Interior Electrician 51 (=] EL _
558 Ammunition Specfalist 55 CL M i
55R  Ammunition Stk Con & Act 55 CL ST
§7F  Graves Reg Specialist 76 CL 6M .
680 ACFY Powertrain Repairer 67 EL MM
686 Aircraft Structural Repairer 67 ST ™
71R  Broadcast Journalist 46 CL SY
726G Auto Data Telecom Cen Operator 31 CL SC
7350  Accounting Speclalist 71 L 5T
74D Computer/Tape Writer 74 L ST
74F  Programmer/Analyst 74 CL ST
77F  Petroleum Supply Specialist 77 &M CL
82C FA Surveyor 13 FA ST
G1E Dental Specialist g1 cL ST
91P  X-Ray Specialist 91 CL ST
8lY Eye Specialist 91 CL ST
928 Medical Lab Specialist 91 CL ST
93F FA Met Crewmember 13 FA EL
96D Image Interpreter 96 6M ST
96R  6nd Survl System Of 96 SC EL
978 CI Agent 96 &M ST
{Continued)
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Yable 2.10 (Continued)
Proposed Changes in Assignment of KOS to Aptitude Area Composites

MO0 o AA_New AA 0)¢
Io lworove Accuracy of Prediction for Women or Blacks
050 EW/SIGINT Ident/Loc 98 CL ST
05K EW/SIGINT N-M Intep 98 CcL ST
12C Bridge Crewmember 12 Cco )
98C EW/SIGINT Analyst 08 CcL ST
rov n ] 0
19E  Cannon FD Specialist 13 FA ST
167 PATRIOT Missile Crewmember . 16 Co OF
16F  Light Air Def Artillery Crew (RC) 16 co OF
166G  ROLAND System Crew (RC 16 Co OF
24S  ROLAND System Mechanic 16 M SC
27C  ROLAMD System Repairer 16 "4 SC

Aptitude Area Composites

CL - Clerical

€0 - Combat

EL - Electronics

FA - Field Artillery

General Maintenance

Mechanical Maintenance
Operators/Food

Surveillance and Cosmunication
Skilled Technical




A third finding was the importance of 5QT data for monitoring the
aﬁpropriateness of different predictors for different M)S. Given the
changing nature of many MOS, it would seem prudent to plan for periodic
reanalyses as new SQT data become available.

Finally, development of estimates of the potential benefit of AA
changes that go beyond indexes of validity or classification efficiency
would be desirable. Given the constraints on assigning applicants to MOS
and the uncertain influence of applicant choice, an accurate overall index
seems unlikely. It might be preferable to develop indirect indicators of
the adequiacy of the AA composites. The number of recruits who do not have
enough ab’lity to complete training or the nusber who do not achieve
adequate job proficiency might be of particular {interest. The Project A
longitudinul data should provide a much stronger basis for describing the
impact of alternative selection composites.
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Chapter 3
WEIGHTING CRITERION CWO!{EITS FOR A COWOSITE INDEX!

. The data from the Concurrent Vaiidatfon sasple have been used to revise
and develop more completely a model of job performance for entry-level
performance in teras of five basic cocgomnts (General Soldiering Skills,
MOS-Specific Technical Skills, Leadership/Effort, Personal Discipline,
Military Bearin?lPhysfcal Fitness). This process was described in the

Project A mm_l{_e_ms_tg_r_ﬂ_]m (Campbell, 1936a; also Carpbell, 1986b,
and Wise, Campbell, McHenry, & Hanser, 1986).

Results have shown that each of the cosponeats can be predicted with
considerable validity and that the validity of the different predictor
domains varies systematically across criterfon cosponents. Yet to be
determined is how a composite index of performance can be formed and what
the validity of the Trial Battery {is for each job, when just one gomposite
indicator of performance {s used.

This chapter describes research conducted to determine the best method
to weight the importance of the job performance components in an overall
composite fndex of performance. Weighting judgments for each Project A MOS
were then gathered from noncommissioned officers (NCOs) and officers
familiar with each MOS. Analyses of these data are presented in the final
sections of the chapter. .

BACKGROUND

Several methods are available for assigning weights to dimensions of
performance in such a way that they reflect the dimensions' relative
importance to overall performance. Four procedures that have been
emphasized in the literature are |a) the Two-Factor-at-a-Time conjoint
procedure; (b) the Full-Profile conjoint procedure; (c) the Kelly Bids
system; and (d) the Kane method. .

In a conjoint procedure the respondents are asked to rank order, rate,
or otherwise choose among two or more sets of profile descriptions that vary
along the dimensions of interest. The relative weights for the dimensions
can be inferred from the relationships between the dimensfo.. values built
into the descriptions and the rank orders or ratings (the dependen’.
variable) of the profiles. The Two-Factor-at-a-Time and the Full-Profile
approaches have been generally used in conjoint procedures.

The Two-Factor-at-a-Time is also referred to as the Trade-off procedure
(Johnson, 1974). 1In this procedure the performance factors are evaluated on
a two-at-a-time basis. The evaluators are usually asked to rank the various
combinations of each pair from most preferred to least preferred (Green &

1This chs=ter is based on Sadacca, deVera, Difazio, and white (1986)
&nd Sadacca, Campbell, White, and DiFazio (1988).
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Srinivasan, 1978). The advantages of using this procedure sre that it {s
simple, reduces information overload, and lends itself to mail questionnaire
administration. It does, however, have somwe limftations. It has been
criticized as being unrealistic becavze “here are other factors that sust
also be considered in the overall evaluation. Some researchers (Green,
1974; Johnson & VanDyk, 1975) have pointed out that the total number of
roquired evaluations is quite large when there are multiple levels within
the dimensions; ia these circumstances the respondents may attend to one
dimension first before considering the other (Johnson, 1974).

The Full-Profile approach attempts to address some of the limitations
of the Two-Factor-at-a-Time procedure, following the same procedure but
utilizing the complete set of factors in the descriptions. It gives a more
realistic description of the stimuli being judged by defining levels on
all of the factors, and possibly taking-into account the potential
environmental correlations between the factors in real stimuli (Green §
Srinivasan, 1978). It is, however, not devoid of limitations. Information
overload is highly 1ikely as the number of factors in the profile increases.
Furthermore, the respondents may simplify the task by ignoring variations in
the less important factors or by simplifying the factor levels themselves
(Green & Srinivasan, 1978). For these reasons, use of thii procedure is
generally limited to five or six factors.

The measurement scale used for these conjoint procedures is either non-
metric (paired comparisons, rank order) or metric (rating scales assuming
interval scales, ratio scales obtained by constant-sum paired comparisons).
For the Two-Factor, the non-metric scale {s more appropriate because the
rank order of the cells in a trade-off table need not depend on the levels
of the missing factors, except {f the attributes zre correlated (Green &
Srinivasan, 1978).

The effectiveness of these two procedures has been evaluated by several
researchers. Montgomery, Wittink, and Glaze (1977) regorted that the Two-
Factor procedure yielded higher predictive validity. Their research focused
on job choices made by business greduates and used a total of eight
attributes. In a study of commuters' choice of transportation modes that
varied along nine attributes, Alpert, Betak, and Golden (1978) reported
better goodness-of-fit for the Two-Factor procedure. Jain, Acito, Malhotra,
and Mahajan (1978), on the other hand, reported that the two methods yielded
a:proxinately the same level of cross-validity in the context cf choosinge
checking accounts offered by various banks when the accounts were described
via five attributes. Oppedijk van Veen and deazley (1977) found that the
utilities determined by the two methods were roughly similar in the context
of a durable goods product class when using three attributes.

In the Kelly Bids system for ueighting purposes, the respondents are
asked tn allocate 100 points across the criterion dimensions on the basis of
their relative importance. Schmidt (1977) found this procecdure better than
athers because the focus is on the hypothetical "true® criterion.
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Kene (1980) maintained that observability and uncertainty should also
be considered critical in all appraisal situations., He therefore proposed
the Kane method for assigning weighis to performance factors. An important
aspect to this procedure is the designation of a level of specificity for
assigning {smportance weights (e.g., task level) prior to &ny activ1t¥.

The respondente are then asked to {dentify the component having the least
tmportance for measuring overall effectiveness; this component is assigned a
weight of 1.0. The respondents are then asked to compare the reaaining
factors to the least impcitant component, assignfng weights to reflect how
many times more importani each factor is in comparison to the least
important factor.

A1l four procedures for assigning weights to performence factors have
been shown to work well in a variety of settings. The appropriateness of
the methodology deqends to a great extent on the purposes and the type of
factors and variables of the research endeavor. Consequently, before
procceding to the actual determination of MOS weights, the Project A staff
conducted a series of exploratory studies with the vi - fous procedures tc
determine which methods would be most suitable for this project.

PILOT TESTS OF RETHODS FOR WEIGHVING LRITERION COMPONENTS

Three piiot experiments were conducted tc select the procedures to be
used in weighting ﬁerformance constructs (cowponents) for Proje-t A. The
primary focus in these experivents wes on the weighting procedures thew-
selves, not on the weights of the construcis Tor & giveii BOS. Our interest
“in conducting the experiments was in selecting one or more procedures for
weighting the components of performance that would be acceptable to the Arwy
&nd would yield a reliable, valid set of weights for each of the sampled #0s
when the procedures were applied by the appropriate subject matter experts
(SMEs). The three pilot experiments were related in the sense that the
weighting procedure selected as a result of the first experiment was also
used in the second and third experiments to further evatuate that and other
procedures. The experitents and their results will be describad briefly
prior to describing thne actual compunent weighting procedure.

fxuar{xnt 1: j!""‘ed e Iﬂf_‘qu!g‘t‘

Sixteer, Army officers stationed at Fort Meade, Maryland, and Fort
Monroe, Virginfa, participated in the first experiment. Their task was to
assign relative weights to six performance constructs for three MO5 --
Infantryman (11B), Light Wheel Vehicle Mechanic (638), and Administrative
Specielist (71L).

At the time the experiment was conducted in the surmer of 1985, the
Project A performance constructs for a job pertormance model had not yet
been selected. Therefore, & plausible set of six constructs whose weights
might be expected to vary considerably was used for the experiment. The sir
perforcance constructs were (a) dependability, (b) MOS-specific task
performance, (c) MOS knowledge, (d) military bearing, (e) performance under
adverse conditions, and (f) performance on cowmmor, general soldiering tasks
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(e.g., putting on & gas mask). The construct weights for the three MOS were
assigned b{ the offficers under a replicated 3 x 3 Graeco-Latin square design
(Figure 3.1) in which three weighting procedures were used under three
different military scenarfos.

A1} three procedures involved direct judgments of the relative weight
that each performance construct should receive in forming an overall
composite performance score. In procedure A, the officers were first asked
to rank order the six constructs, and then to assign 100 points to the
first-ranked construct and scale the other constructs accordingly (this 1s a
varfant of the Kane sethod). In procedure B, the officers were instructed
to divide 100 points auon? the six constructs in a manner that reflected the
relative weight that should be given the constructs. In procedure C, 15
pairs of the six constructs were presented in a paired-comparison protocol;
the order of presentation followed the optimization procedure worked out by
Ross (1934). The officers' task was to divide 100 points between the two
constructs being judged in any given pair.

The judgments were made in the context of three different scenarios
(Figure 3.2). The scenarios described respectively a peacetime condition,
a period of heightened tensions, and & wartime setting in which hostilities
had just broken out. The site ti.e., Europe) of the three scenarios was the
same.

After completing the construct weighting judgments, each cfficer used
f?ur 7-point scales to evaluate the weighting methods on the following
dimensions: .

(1) Acceptability to the Army.
(2) Ease of making the judgments called for by the method.
(3) Their confidence in the validity of the judgments made.

(4) The amount of agreement with other workshop participants
that could be expected.

The relevant mean ratin?s across the four dimensions are shown in Table 3.1.
After the officers completed rating the methods, an informal ciscussion was
held 1o solicit their opinions about the methods.

The design permitted testing for the significance ot differences in
mean ratings on the four dimensions fer procedures and for scenarios, and
B for any Procedure bv Scenario interactions. None of the main effects due to
) the scaling procedure or scenario were significant. However, significant

(p<.05) Procedure by Scenario interactions were obtained for the scales

g showing acceptabiility to the Army and the raters' confidence in their
N Judgment, and for the averaye of the four scales. Procedure A (in which 100
points were assigned to the first-ranked construct) had particularly low
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Scaling Methods:

Military Scenario:

HMaxiwusm 100 points (A), divide 100 points (8),

paired comparison

Wartime (az, period of heightened tensfons (b),

peacetinme (c).

{C).

Number of
Subjects M5 118 MOS 63% MOS 71L
2 Aa Bb Ce
1 B¢ Ca Adb
1 Cb Ac Ba
M0S 63 MOS 71, Mos 118 |
2 A2 Bb Cc
2 B¢ Ca Ab
2 Cb Ac Ba
¥OS 1L MO5 118 M0S_63W
2 Aa 8b Cc
2 B¢ Ca AD
2 Cb Ac Ba
Figure 3.1. Replicated Graeco-Latin Square design.
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PEACETINE SCENARIO

Evrope i3 in the peacetime condition currently g:evailing there.
Your Corps’ mission is o defend and maintain the host country‘s
border should war breazk out. The potential enesy approximates a
combined arms Army and has nuclear and cheeical capability. Air
parity does exist. The Corps has personnel and equipment suffi-
cient to make it mission capable for trainin? and evaluation. The
training cycle ficludes periodic field exercises, command and
maintenance inspections, ARTEP evaluations, and individuc] soldier
training/SQT testing.

HEIGKTENED VENSIONS SCENARIO

Europe is in a perfod of heightened tensions. There is an
increasing probability that hostilities will break out 4n the next
several months. Your Corps’ mission is to defend and saintain the
host country's border should war break out. The potcntial enemy
approximates a combined arms Army and has nuclear and chemical
capability. Air parity does exist. The Corps' training and other
preparatory activities have been substantially increased. Most
combat and associated support units are participating in frequert
field exercises. Most units are being actively resupplied.

WARTIHE SCEXARIO

Hostilities have broken out in Eurcpe and your Corps' combat units
are engaged. Your Corps' missicn is to defend, then reestablish,
the host country's border. Pockets of enemy airborne/heliborne
and gueriiia ciemenis are opéirating throughout the Corps secteor
area. Limited initial and reactive chemical strikes have been
:mployed but nuclear strikes have not been initiated. Air parity
oes ex.st.

Figurs 3.2,

Three different military scenarios.



Table 3.1

Experieent 1: Keen® RatingsP of Rine Weighting Procedure/Scenerio
Combinations

Scenario
Procedure = Peacetime  MHeighteped Tensfons  Martime
A. Moximum = 100 points 2.85 4.75 4.79
B. Divide 100 points 4.95 §.12 4.20
C. Paired Comparison 4.62 4.60 4.35

8 Separate means based on ratings of five or six officers.
Seven-point rating scales in which 1 = Low and 7 = Kigh.

ratings when combined with the peacetime scenario, but had relatively high
ratings when combined with the wartime and heightened tensions scenarios.

The officers generailz expressed preference for procedures A and C over
procecdure B, and thought that the time they spent in Procedure B in making
sure that the sum of their weights equaled 100 detracted from thefr ability
to judge the relative importance of the performance factors. It was aiso
evident that if a larger number of constructs were uitimately identified,
procedures B and C couid become fairly onerous.

The officers also expressed a general preference for the heightened
tensions and wartime scenarios over the peacetime scenario &s the setting
for the judgments. From the discussion, it also seemed that a heightened
tensions scenario would evoke a more uniform frame of reference across the
many different kinds of subject matter experts providing the M0S construct
weights than a wartime scenario would, unless the wartime scenario was made
(uite specific. However, specificity in the scenario could produce unwanted
dependency of the construct wei?hts on particular elements in the scenario,
which cou{d detract from the validity of the weighted composite as an
overall, general measure of MOS performance.

Experiment 2: Procedurs and Results

The second pilot experiment was conducted fn the winter of 1985 at Fort
Bragg. North Carolina, using two 4-hour workshops. One workshop was
attended by 15 officers, the other by 15 NCOs. The workshop participants
were asked to wmeight five performance coastructs for the Infantry MOS: (a)
demonstrating commitment to the Army, (b) technical proficiency and
knowledge, (c) physical fitness and military bearing, (d) performance under
adverse conditions, and (e) maint2ining and servicing weapons and equipment.
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Each garticipant used the three different weighting methods described
in the following instructicns:

(1) Rank order the five constructs, assign 100 points to the
first-ranked construct, and then scale the other constructs
accordingly (szme as procedure A in Experiment 1).

(2) Based upon their scores on the separate constructs, rani
order 25 infantrymen in order of their overall performance.
For each infantryman, a different set of performance scores
on the five constructs was given on 7-point scales that
range from the lowest level of performance to the highest.
A sample profile is shown in Figure 3.3.

(2) Based upon their scores on two constructs, ranrk order 10
sets of 13 infantrymen in order of their overall performance.
In each set, the performance scores on two constructs are
given on the same 7-point scales used in the second method
above. A set of 13 infantrymen 1s given for each of the 10
possible pairs of the five constructs. (See Figure 3.4.)

The second and third methods are variants of the conjoint approach to
scaling in which, instead of obtaining the relative importance of the
performance constructs directly, the judges' weights for the performance
constructs are inferred from the rank order they give sets of hypothetical
soldiers whose performance on the constructs has been systematically varied.
Multiple regrescion weights are calculated from the interrelationshins
betwzen the rank orders provided by the judges and the performance construct
levels given in the performance descriptions. In the paired-comparison
method, these regression weights are then used to derive the construct
weights, using a ratio scaling procedurs described by Torgersor (1938, pp.
105-112). Thiswgrocedure results in a set of scale values or weights for
the constructs whose geometric mean is equal to 1.0.

The éudgments were made in the context of a worldwide increase {n
tensions (Figure 3.5). The weighting methods were applied in counter-
balanced order by the 15 participants in each workshop. After completing
each method, the participants rated the method on the four 7-point scales
us¢ ) in the first experiment.

Table 3.2 presents the mean rating: given the three weighting methods
by the 30 workshop ﬁarticipants, 2leng with the results of analysis of
variance tests of the significance of the method mean differences. The
ratin?s clearly favored the direct estimation method, while the full-profile
conjoint method, which involved rank ordering the descriptions of 25
hypothetica! infantrymen, ?enerally received the lowest ratings. A breakout
of these ratings by type of judge indicated that both the officers and the

NCO: ?enera1ly preferred the direct estimation method mdst and the full-
profi

e conjoint method least.
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Perfaret routine Checty
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Figure 3.3. Sample MGS 118 profile form \
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Performance Scales:

Name Sheet No. 01
OVERALL PERFORMANCE SCORE SHEEY
Performance Level
Soldtier Demonstrating Com= Technical Proficiency Rank Overall
No. mitnent to the Army gnd Knowledge Order Score
1 ) S
2 1 4
3 2 6
4 4 7
) 4 4
§ é 5
7 6 2
8 3 2
9 4 1 - .
10 5 6
11 . 2 3
12 3 3
13 7 4

OEMONSTRATING COMMITMENT TO THE ARMY
Maintaining Army traditions, spirit and fellowship.

Shows lack of dedication
to Army traditions and
values,

Generally supports Army
traditions and values.

Shows constant cevotion
to Army traditicn and
values.

1 2

6 7

TECHNICAL PROFICIENCY AMD KNOWLEDGE
Effectiveness in applying technical knowledge and
proficiency in carrying out MOS tasks.

Does not display the
knowledge/skill reguired
to perform many job
assignments and tasks.

Displays the knowledge/
skill required teo perfcrm
most job assignments and
tasks properly, but may
need help for harder tasks

Displays the knowledge/
skill to perform all job
assignments and tasks
properly.,

3 4 5

Figure 3.4.

€0

Example of Overall Performence Score Sheets.




The world s in & qeriod of heightened tensfons. There {s an
increasing probability that hostilities will bresk out {1n Europe,
Asia, the Caribbean, Latin America, and Africae. The Army's aission
is to support U.S. treaty obligations and to help defend the
borders of allied and friendly nations. Some of the potential
enemies have nuclear and chemical capability. Air parity does
exist between allied forces and potentiai hostile nations. U.S.
Army training and other preparatory activities have been
substantially increased. Most combat and associated support units
are participating in frequent field exercises. Most units are
being actively resupplied.

Figure 3.5. Worldwide increase in tensions scenario.

The methods were also compared on three other dimensicns: Judge
reliability (intraclass correlation), correlation betveen mean weights
assigned by the officers and NCOs, and the intercorrelations among the sets
of mean weights obtained by the three methods for all participants. These
statistics are shown in Table 3.3.

In general, the conjoint paired-comparison meihod yielded the highest
intraclass correlations for both officers and NCOs while the conjoint full-
profile method had the lowest values. The correlation between the mean
officer and NCO weights obtained from the conjoint paired-comparisons method
also was the highest (r = .91}, while the conjoint full-profile officer/NCO
correlation was the lowest (r = .60). The mean weights obtained from the
direct estimation and the conjoint paired comparisons were highly correlated
(r = .93) while the correlations of these weights with those obtained from
the conjoint full-profile method were quite low. On the basis of these
results and the participant method evaluations described earlier, it was
decided to drop the conjoint full-profile method from further consideration.

Experiment 3: Procedure and Resylts

The third experiment was also conducted in the winter of 1985, at Fort
Bragg, using two 4-hour workshops. One workshop was attenced by seven
ofticers, the other by eight NCOs. The workshop participants were asked to

weight seven performance constructs for the infantry MOS. The seven
constructs included the five used in the second weighting method experiment
plus two additional ones--avoiding serfous disciplinary problems and
providing peer leadership and support.




Table 3.2

Experiment 2: Wesn Ratings® of Weighting Rethods
(n = 15 officers, 15 KOs

Average

Yeighting Method Acceotability  Ease Yalidity Agreement
Oirect estimation 4.30 5.13 5.80 4.77 5.00
Conjoint paired-

comparison 4.23 4.13 5.17 4.50 4.51
Conjoint full.

profile 4.27 3.87 §.10 4.23 4.37

Significance .020 .002 .048 NS .04

8 Seven-point scales in which 1 = Low and 7 = High.

Table 3.3
Experiment 2: Agreement Indexes for Weighting Kethods

One-Rater Reliability Correiation [nt%rggrrglggign
Off/NCO Full Paired

Weighting Method Qfficer  NCO ANl Means Profile _Comp
Direct estimation .27 .28 .25 .81 .17 .53

Conjoint full-
profile .23 L1 11 .60 .15

Conjoint paired-
comparison .54 .32 .82 91




Each participant used the three different weighting methods described
below and in the following order:

(1) Based on scores on two constructs, participants were asked to rank
order 21 sets of 13 infantrymen in order of their overall perfora-
ance. This is the same basic conjoint paired-comparison procedure
used in the second experiment. In this case, however, {in addition
to rank ordering the 13 infantrymen, the judges assigned perform-
ance scores that reflected the soldiers’ relative overall
performance.

(2) The participants were then asked to rank order the seven con-
structs, assign 100 points to the first-ranked construct, and then
scale the other constructs accordingly (the direct estimation
procedure used in Experiments 1 and 2{.

{3) The third method was a variant of the second and incorporated a
Delphi procedure. Participants first indicated why they had
ranked and weighted performance factors &s they had in method 2
above. These reasons were passed around to the other werkshop
participants; &lso passed around were the average and range of the
weights given each performance factor by the workshop participants
in method 2. After considering this feedback information, the
participants reassigned weights to the performance factors using
method 2 above. The Delphi procedure was then repeated once more.

The ahove judgments were made in the same context of a worldwide
increase in tensions that was used in Experiment 2. After completing each
method, the participants rated the method on the same four 7-point scales
used in the first and second experiments. :

Table 3.4 presents the mean ratings given the three weighting methods
by the 15 workshop participants, along with thz results of aralysis of
variance tests of the significance of the mean differences between wmethods.
The ratings for the direct estimation and modified Delphi methods were
generally higher than those given the conjoint paired-comparison method.

It s interesting to note that while the mean ratings given the direct
estimation method in txperimenis ¢ and 3 (see Tabies 3.2 and 3.3) were
generally quite similar, the conjoint paired-comparison method generally
received lower ratings in Experiment 3 than in Experiment 2. However, only
the mean acceptability ratings for this conjoint method were significantly
different across the two experiments (4.23 vs. 3.43).

The weighting methods used in Experiment 3 were also compared on inter-
Judge reliability (intraclass correlation), correlation between mean weights
assigned by officers and NCOs, and intercorrelations among the sets ¢f mean
ueights obtained by the three methods. For the conjoint paired-comparison
method, weights could be derived b{ using only the rank or jers provided by
the judges, or by using the overall performance scores assigned the sets of
13 infantrymen. Similarly, for the modified Delphi mwethod, weights could be
obtained from the participants' judgments after the first round of feedback
or after the second and final round of feedback.
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Table 3.4

Experiment 3: Nean Ratings® of Weighting Hethods
(n = 7 Officers, 8 RCOs)

Average
Mefghting Method Acceptability [ase Validity Agreement
Conjoint paired
comparison (PC) 3. 4.2 4.80 3.86 4.02
Direct estimation 4.21 5.47 5.80 4.57 4.95
Modified Delphi 4.46 5.43 5.93 4.62 5.09
Significance L) 049 .010 NS .002

8 Seven-point scales in which 1 = Low and 7 = High.

One-rater reliabilities were therefore calculated for five different
procedures of obtaining wei*hts from the judgments provided by the workshop
participants. These reliabilities, along with the correlations of the mean
weights of the officer and NCO ﬁarticipants, are shown in Table 3.5. The
correlations obtained between the five sets of mean weights are shown in
Table 3.6. Also shown in Table 3.6 are the intercorrelations across weights
of the five common constructs used in Experiments 2 and 3 for all the
methods used in the two experiments.

Several inferences can be drawn from the data presented in Tables 3.5
and 3.6. First, there {s no evidence that the cone-rater reliabilities or
the correlations obtained from the officers and the NCOs are improved
substantially by adding the requirement to provide overall performance
scores as well as rankings in the conjoint paired-comparison method. Nor
are these agreement indexes improved by adaing cne or two rounds cf Delphi
feedback to the direct estimation method. Moreover, the correlations
between weights obtained through the two basic methods (conjoint paired-
comparisons ranking and direct estimation) and the weights obtained through
their respective extensions (conjoint paired-comparison scores and Delphi
rounds 1 and 2) ranged from .96 to .99.

Two other considerations led us to decide that in any future applica-
tion of the conjoint paired-comparison method the judges would not
required to assign overall performance scores in addition to rank ordering
the sets of soldiers. First, from a practical point of view, the require-
ment to assign performance scores add>d about two minutes, on the average,
to the amount of time a judge takes to complete the judgment for one set of
13 hypothetical soldiers.
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Tabla 3.5
Experiment 3: Agrecment Indexes for Weighting Nethods

One-Rater Reliability  Correlation

off/NCO
Meighting Method Officer NCO All  __Means
Conjoint PC Ranking A3 27 35 84
Conjoint PC Scores .32 20 .27 .87
Direct Estimation : .28 20 .25 .84
Delphi Round 1 ‘ .26 .18 2 75
Delphi Round 2 .32 .18 .24 or?
Table 3.6
Experiments 2 and 3: Intercorrelations of Mean Weights Obtained From the
Weighting Kethods Used in Both Experiments
Con- Con-

No. Joint Del- Del- Joint

of PC Dir- phi phi Dir- Full

Con- Rank- PC ect Round Round ect Pro
Weighting Method Sstructs _ing Scores __Est 1 2 Est file
Conjoint PC Ranking 7 -
Conjoint PC Scores 7 .96 -
Direct Estimation 7 .73 .86 -
Delphi Round 1 7 .65 .80 96 -
Delphi Round 2 7 .64 .80 .99 .97 -
Conj Full-Prof (Exp 2) 5§ .12 .19 36 .44 A4 .17 -
Conj PC (Exp 2) 5 .97 .98 .87 .37 31 .93 .15
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The second consideratfon hes to do with the assumption one makes sbout
the soldiers’ scores on the constructs that are pot being immediately
compzred in the paired-comparison protocol. If one assumes that these other
construct scores are all high, the overall performance scores assigned the
set of soldiers for the pair of constructs peing judged wmight be different
than {f one assumes that these scores are low, average, or aixed. The rank
orders, on the other hand, should not be so influenced.

Similar considerations led us to decide not to use th2 mudified Delphi
method in addition to the direct estimation method.

The choice between the direct estimation method and the conjoint
paired-comparison ranking sethod was not an easy cone. The direct estimation
ecthod generaliy received higher evaluation ratings in doth Experiment 2 and
3 and would obviously take less time to administer than the conjoint method.
Or the other hand, the officer and NCO one-rater reliabilities obtained for
the conjoint methcd were higger than for direct estimation in both of the
experiments. FKowever, for both the direct estimation an¢ paired-comparison
wmethods the correlations between the officer and NCO mean weights were above
.80 in both experiments. The correlations betwezen the mean weights obtainsd
in Experiment 2 and those obtzined in Experiment 3 were very high for both
methods (.96 for the direct estimation and .97 for the conjoint method).

In short, although each method might have some advantages over the
other, botn appeared to be sound methods of obtaining performance construct
weights. We therefcre dectided to use both meinods tu weight the performance
constructs for MOS in the Project A sample.

OBTAIRING PERFORMANCE CONSTRUCT WEIGHTS FOR PZOJECT A WS
srocedure

The couponert weighting judgments for Project A MOS were collected in a
series of 2-hour workshops. Separate workshops were held for NCOs and
officers at each of two posts for each of 20 MOS. One of these posts hcused
the proponent schosl for the MOS and the other housed field units having

officers and NCOs with espert knowledge of the MOS.

At each workshop, after & briefing on Project A, the participants were
first given general instructions which covered the background and purpose of
the workshop, and descriprions of the performance components (constructs)
and t..e two methods (direct 2stimation and conjoint paired-comparison
ranking) that would be used to obtain uei?hts for the components. The two
scaling methods were then administered, always in the case order. The

particinants were given & short bireak between metiods.




The cowponents to be weighted were the five job performance criterion
factors that had been developed as part of Project A's performance mogeling
effort (Campbell, 198€a, chapter 7). The components were:

(1) Task proffciency: MOS-specific technical skills.

(2) Task proficiency: General soldieriﬁg skills.

(3) Exercise of leadership, effort, and self-development.
(4) Maintaining personal discipiine.

(5) Military bearing/appearance and physical fitness.

Semple of Judges

The sample plan called for a total of 36 judges for each MOS, half
coming from field units (FORSCOM and USAREUR) and half from proponent posts
(TRADOC). The judges were to be evenly divided among NCOs, company grade
officers, and field grade officers. However, the target sample co:ggsition
was not attained for every MOS, In some cases where sufficient numbers of
officers and/or NCOs were not available, warrant officers who knew the jobs
well were used in lieu of company or field grade officers. Table 3.7 shows
the total sample of 712 judges identified by MOS, type of post, and grade
level., Although scme individual MOS aronortions did not meet the target,
overall the proportions of cfficers to NCOs and of judges from field units
to proponent MOS posts were quite close to the desired composition.

Jhe Scaling Methods

On the basis of the results of the earlier exploratory experiments, two
methods weve used tc obtain importance weights for the five performance
constructs.

Direct Estimation. The judges first rark ordered the five constructs
in terms of their relative importance for deriving an overall performance
measure in the given MOS. After assi?ning 100 points to the most isportant
performance construct, the judges scaled the other four constructs by
assigning values that reflected the importance they felt each construct
should have in the total effectiveness score. The judgas were allowed to

ive any relative weight €-~om 0 to 100 to the other constructs. After they

nitially assigned points to the constructs, the jidges were told to review
the wci?hts they had assigned and make sure that they were in correct
proportion to one another. T

.wnioint Pajred Comparison. The judges were given performance profiles
«? 10 sets of )5 hypothetical soldiers in the M)S. The 15 soldiers in any
ere st had different scores on two cf the construct.. The judgmerial ta.k
was to rank the 15 soldiers ir order of their overall performance. Whea ths
Judges ware satisfied with their ranking on one set, they proceeded to She
nex. set of 15 soldiers, who had different scores on two other constructs
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Table 3.7
Composition of Judging Sample® for Weighting Project A NOS

o ype of Unit

Ks FTler KU Dificer NGO r ¥Q

118 Infantrglan 17 6 19 6 36 12
128 Combat Engineer 17 4 12 6 29 10
138 Cannon Crewman 6 6 2l 6 27 12
16S MANPADS Crewman ) 8 6 11 5 psd 11
19€ Armor Crewman 11 5 14 6 YL 11
rdj3 TOH/Dragon Repzirer _ 6 16 5 16 11
31C Single Channel Radio Operator 13 6 i? 6 25 2
518 Carpentry/Masonry Specialist 4 6 2 6 31 12
54t Chemical Operations Specialist 20 14 20 14
558 Asmmunition Specialist 4 3 24 9 28 12
638 Light Wheel Vehicle Mechanic 7 2 20 11 27 i3
64C Motor Transport Operator i0 5 12 6 22 11
67N Utility Helicopter Repairer 12 1 17 12 29 13
71L Administrative Specialist 13 6 9 7 22 13
76W Petroleum Supply Specialist 10 11 10 11
76Y Unit Supply Specialist 15 5 8 5 23 10
9iA Medical Specialist 25 13 25 13
94B Food Service Specialist 12 7 8 4 20 11
958 Military Police 23 13 23 13
968 Intelligence Analyst 11 6 11 6
Total 230 125 241 106 471 231

TTn addition to the 702 officers and NCOs Jisted in this table, there were
10 judges whose grades were unknown, ®aking the total sample 712.

. The order of presentetion of the 10 pairs of five constructs was governed by

the optimization procedure worked out by Ross (1934). The order of presen-
tation of the 15 soldiers on the score sheets was orininally randomized, but
for ease in nakin¥ the judgments and processing the data the order remained
the same for all 10 sets of soldiers for all MGS. However, the order of
presentation of the 1) pairs of constructs was randomized across MOS.

In the conjoint method, the weights assigned by the judges must be
fnferred from their rank ordering of the 15 hypothetical soldiers.
Presumably, if a judge consistently gave & higher rank to soldiers with high
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performance scores on one construct than to soldiers high on the other
construct, then the judge considers the first construct more important in
overall MOS performance than the second construct.

The judges accomplished the two wethods in the order Visted above, The
full set of instructions and materials used to collect the weighting
Jjudgments for the Infantryman MOS (11B) is giver in Appendix 0. The judges
were given definitions of the performance constructs to study before they
made their judgments. They were asked t¢ assume that parforeance scores for
the given HOS were available only on the constructs given.

The {udges were further asked to assuse that the wilitary context or
:c??ario n which the soldiers' performance was being evaluated was the
ollowing:

The world is in a period of heightened tensions. Thzre is an
increasing prcbabi{lity that hostilities will break out in Europe,
Asia, the Caribtean, Latin America, and Africa. The Ardy's mission

is to support U.3. treaty obligations and to help defend the borders
of allied and frienciyv nations. Some of the potential enemies have
nuclear and chemical capability. Air parity does exist between allied
forces and potential hostile nations. U.S. Army tieining and other
preparatory activities have been substantiaily incresased. Most combat
and associated support units are participating ir freguent field
exercises. Most units are being actively resupplied.

-

ARALYSIS OF CRITERION WEIGHTING DATA
Data Transformation

The direct estimation scaling method yielded waights on a scale ranjing
from 0 to 300. The range and distribution of direct estimation weigkts
varied considerably among the ‘udges. To better reflect the combined
Judgments of the construct weights across the judges for each MOS, the data
from each judge were standardized prior to averaging--a procedure that would
tend to equalize the judges' contributions to the MOS mean cven though they
may have assigned rather disparate sets of weights to the constructs.

To preserve the relative size of the weights that each judge had
assigned the constructs, each judge's weights were transformed gy siltiply-
ing them by a constant (the ratio, 100/sum of the judge's weights). This
caused the five construct weights of each judge to sum to 100, but did not
change the relative values of the judge's weights. Consequently, the
average of the five construct weights of all judges was set at 2G.0, und the
average of the five weights for any group of Judges within and across MOS
was also set at 20.G. The mean weight of a given construct obtained by
:vera ing the Jjudges' {indfvidual weights could, of course, be different

rom 20.

For the conjoint method, the data from each judge were scaled using a
sethod developed by Coavey (1950) which is described in Torgerson (1958g.
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Essentially, the multiple regrassion equation prcdicting the judge's rank
orders of the two performance construct scores of the 15 hypothetical
soldiers was first obtained for each of the 10 sats of soldiers. The ratio
of the two regression weights for each pair of constructs then became the
basic data entering into the scaling Jroceduro. Since the correlation
between the two construct scores of the 15 hypothetical soldiers on each
performance rating sheet was specified to be zero, the ratio of the
regression weights s directly proportional to the correlation of each set
of construct scores with the judge's rank order of the soldiers. (The means
and standard deviations of the construct scores were equal for all
constructs.)

The scaling procedure employs a least squares solution to obtain a set
of weights that best fit the observed ratios. The resultant weights are so
scaled that their tric mean is 1.0. To facilitate comparing the
conjoint weights with those obtained by the direct estimation method, the
conjoint mi?hts for each judge were also linearly transformed so that their
sum was equal to 100 and their average equal to 20.0.

One reason for effecting the transformation concerned the practical
application of the weights to the construct scores. The final intent {s to
:ﬁp!y 8 set of weights to the construct variance/covariance satrix such that

e covariance of each construct with the composite total score i<
equivalent to the construct weight obtained from the judges. In other
words, the contribution to the total MOS performance variance of each
construct would be directly proportional to its weight. A separate
algorithm will be used to calculate the weights that, when applied to the
variance/covariance matrix, yield the desired (the obtained scaled) weights
or contributions to the total composite variance.

Examination of Missing Data

For the conjoint scaling method, 73 of the judges either had failed to
complete the entire judgmental sequence or had recorded judgments that were
inconsistent with the assumptions of the scaling method invoived. For
example, a Judge may have completed all the performince score sheets, but
one or more of the 10 resultant regression equations had constructs with a
positive weight. This would mean that the higher a judge rank ordered the
15 hypothetical soldiers on the given score sheet, the lower were the
soldiers’' scores on one of the constructs. However, the scaling method
employsd (see Torgerson, op. cit.) required that both weights have the same
sign and that a full set of weight ratios be available. Consequently,
either the conjoint protocols with missing or positive weights could be
eliminated or the missing weight ratics could imputed by an appropriate
estimation technique. As can be seen in Table 3.8, proportionately more
NCO: thzlm cfficers had ore or more problems of this nature in their conjoint
protocols.

In order to keep at least some oF these judges,A the -1ssqing wéight

ratios for those judges who had only one conjoint performance score sheet
uncompleted or who had only one pair of weights of opposite sign were
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Table 3.8
Conjoint Method Hissing or Invalid Date by Grade

Grade
un i M0 Officers Unknown Jotal
1 data element missing or {nvalid 16 19 0 35
2 or more data clements missing or invalid 22 16 0 38
Mo data missing : 193 436 10 639
Total 231 471 10 712

& Propgrtion of NCOs having missing data is higher than officers
( « 13.53, df = 2, significant at .01 level).

estimated by the technique described bel
probiems in their conjoini daia {38) wer
set.

ow. Judges with two or more

dropped from the condoint data

The imputed estimates of the weight ratios were obtained by first
correlating the judge's nonmissing ratios with the ratios of other judges
within the MOS who had rno missing cCata, and then computing a stepwise
multiple vegression equation to predict the missing ratios. Mo equation
could be computed for seven of the 35 judges with one key data element
missing because no other judge had values sufficiently correlated with these
Judges' ratios; these seven were dropped from the analysis.

The 28 fudages for whom we imputed the missing regression weight ratios
were then compared with the remaining judges on two indexes:

(1) The correlation between each judge's set of weights produced by
the direct estimaticn and the conjoint scaling methads.

(2) The consistency with which a judge rank ordered the 15
hypothetical soldiers on the basis of their construct scores.
For example, 1f a judge ranked a hypothetical soldier with
scores of °5° and “3* on two performance scales lower than
ancther soldier with scores of "3° and *3", the judge would be
giving a hi?her rank to a pourer performing soldier. In the set
of 10 conjoint performance score sheets, a maximua of 630 such
rank order inversions was possible.
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The judges with {mputed conjoirt scale values had somewhat lower direct
estimation/conjoint correlations between their scale values than did judges
with coaplete data and also had more inversions ir the rank orders they
assigned to hypothetical soldiers listed on the conjoint performance score
sheets (see Table 3.9). Consequently, these judges were also dropped from
the analyses of the conjoint data.

alyses {9

As was seen in Table 3.9, a nusber of the resaining 639 judges had a
large number of inversions in the rank orders they assigned the 15
hypothetical soldiers. A& within-MOS analysis was conducted in which Judges
with the highest number of inversions were progressively dropped from the
sample. After each successive judge was dropped, the average l-rater and p-
rater intraclass correlations or reliability coefficienis for the remaining
pool of judges were calculated. The average p-rater relfabilities across
the 20 MOS proved to be highest when the two judges with the largest number
of inversions were eliminated.

Consequently, the two judges in each MO3 who had the hi?hest number of
inversions were dropped, provided that they had at least 30 inversions in
their protocol. In addition, any judge with 90 or more inversions was
dropped even if this meant that more than two judges were eliminated for a
given MOS. Altogether, 40 judges were dropped. The average l-rater and p-
rater reliabilities across the 20 MOS were .221 and .879, respectively,
before the 40 judges were dropped, and .236 and .881 after they were

Table 3.9

Frequency Distribution of Inversions Mede dy Judges With Imputed and
Not-Imputed Conjoint Ratios®

Ho. of Inversions Jmputed got Imputed All Judges

0 4 75 75

1-19 7 412 416
20-39 8 98 105
40-59 3 29 37
60-~79 3 10 13
80-99 1 7 10
100-119 2 3
120-139 3 3
140-159 2 2
160-179 2 2
180-199 -1 |

Total 28

2 Median test results: 2 a 25.28 (significant at .00l level).
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_While these gains in reliability for the conjoint judgments were not
Targe, direct estimatfon relfabflities also {mproved with use of the reduced
Slﬂﬁle. The l-rater and p-rater relisbilities for the direct estimation
method avcraged .186 and .854 when g1 the 712 judges were used but rose to
.223 and .863 with the reduced sample of 599. Droppin? jud?es who apparert-
1y had not accouﬁlished the conjoint procedure carefully helped improve the
reliability of the weights assigned the constructs under both methods. Al
remaining analyses were carried out on the reduced sample of 599 Jjudges.

RESULTS

Interjudge Reifability and Intermethod Agryessat

The intraclass reliabiiities of the direct estimation and conjoint
weights are shown in Table 3,10 by grade and MOS. The average KCO l-rater
and p-rater reliabilities for the direct estimation and conjoint scaling
methods were .132/.425 and .153/.509 respectively. The corresponding vélues
for officers were .278/.864 and .287/.867.

As shown in Table 3.11, for officer judgments the correlatfions across
the 20 MOS of the average weights derived froa the direct estimation and
conjoint scaling methods ranged from .836 to .996; the average intermethod
agreement was .951. The corresponding range for the NCOs was .017 to .922
and their average M0OS intermethod agreement was .653. These intersethod
results in part reflect that lower l-rater reliabilities were cbtained for

the NC0s under both mothods and 2lec that thare were fawer WO judaes,

Another factor that may have had some effect was the greater
homogeneity of the weights that the NCOs assigned the five constructs. The
average of the standard deviations of the weights assigned by the individual
KCOs across both methods was 6.43, while the corresponding officer average
standard deviation was 7.69 (see Table 3.12). The cdifference between these
means was statistically significant (p> .001).

Comparison of Direct Estimation and Conjoint Scaling Methods

To decide whether the final set of weights should be obtained from the
direct estimation or the conjoint method, the two sets of weights were
compared on several indexes. Though in general the differences were slight,
they all favored the conjoint method. The l-rater and p-rater intraclass
reliabilities for the combined group of officers and NCOs tended to be
slightly higher for the conjoint method across the 20 MOS (see Table 3.13).
While the differences between the reliabilities for the two scaling methods
were slightly greater for the NCOs than for the officers, the difference
favored the conjoint method in each case. '

In general, the weights assigned the constructs by the NCOs cerrelated
higher with those assigned by the officers when the conjoint scaling metaod
was used (Tahle 3.11). Across the 20 MOS, the correlations between the NCO/
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Table 3.11
Correlations Between Construct Weights by Method, Gradse, and WOS

Direct Estimation With Conjoint ith Offi

Oirect

M3 H0s Qfficers Iotal Estimatfon fonjoint
118 211 .963 .931 .590 .546
128 .897 .973 .973 .B885 631
138 .858 .980 .S83 .607 .648
168 571 .957 .932 .707 ~776
19E .891 .935 .944 695 . .888
27t .691 .836 .783 .820 .908
31C .822 -989 .986 .649 .857
518 .085 .933 .955 .5158 .719
SAE . .921 .965 .980 .563 .670
558 137 .866 .939 ~.107 .100
638 .551 .968 .987 .615 .837
64C .17 .985 .961 .796 .364
67N .922 .996 .991 .819 .965
71L 772 .966 .962 .919 .968
76w .575 .946 .956 -.379 .451
76Y .780 .919 .942 .677 .965
91A .805 975 .964 .696 .940
948 .685 .984 .981 .556 .810
958 .731 .884 .918 .773 737
968 .542 .947 .924 .958 .329
Average .653 .951 .950 .617 .705
Table 3.12

Averege Standard Daviation of the Construct Weights Assigned by the Judges

Direct
frade o Estimatiop Conjoint Total
NCO 168 4.53 8.33 6.43
Officer 424 5.8 9.4 1.69

Total 592 5.46 9.20 7.33




Yable 3.13

Intracless Reliabilities of Direct Estimaticn and
Conjoint Weights by MOS (Officers and NCOs Combired)

Mo <L J-rater pergter  l-rater | porater
118 ¥ .261 929 .236 .920
128 as .273 .929 -324 .944
138 34 .249 .918 . 356 .949
165 28 .359 .940 -307 .925
19€ 30 .310 .928 . 362 .944
27t 21 <164 -804 .237 .867
31C 31 .202 .887 .262 .917
518 37 .136 .853 157 .873
S4E 31 .147 842 .160 .855
558 33 .247 915 .188 .884
638 33 .270 .924 .261 .921
64C 29 .208 : .884 .123 .803
67N 37 .315 .945 .302 o .941
71L 31 .205 .889 .207 .890
70¥% is 027 283 096 .897
76 29 : .233 .898 .173 .858
91A 36 .2487 .922 .295 .938
948 28 .187 865 .191 .869
958 3 .194 .882 .256 .914
968 14 .242 .818 .234 .801
Average .233 .863 .236 .881

officer mean conjoint weights ranged from .100 to .968 with an average of
.705. The corresponding range for the direct estimation weights was -.379
to .958, with an average of .6i7.

The slight overall psychometric superiority of the conjoint weights may
be due in part to the larger discriminability of the weights obtained from
the conjoint method. The average standard deviation across &1l judges of
the weights assigned by the conjoint method was 9.20; the corresponding
average was 5.46 for the direct estimation method (Table 3.12).

Considering the above findings, the decision was made to favor the

weights derived from the conjoint scaling sethod in combining the individual
construct scores into an overall composite measure of performance.
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Lomparison of Mean Conjoint Weights by Construct, Grade, and WO

The mean weights obtained through the conjoint scaling method are shown in
Table 3.14 broken down by construct, grade, and MOS. It should be borne in
mind that the weights are based on cosmparative judgments of the constructs
within each MOS and should siot be used for comparisons of importance across
MOS. It §s, however, interesting to note whether the relative gattern of
weights differs across MOS and wgether some constructs are fairly
consistently given relatively higher weights than others.

To explore differences in the relative pattern of ueights. an analysis of
variance of the conjoint ueights was conducted to test for mean construct
differences and for any significant interactions with grade and MOS. The
analysis aiso compared the mean weights assigned by judges drawn from MDS
proponent posts with those of judges from USAREUR and FORSCOM posts. The
seans for grade (officer vs. NCO), tyﬁe of unit (field vs. ﬂroponent), and
MOS main effect were set &t 20.0 by the scaling method and hence were not a
source of variation. Table 3.15 shows the results of the overall analysis
of varisnce. The construct means were significantly different. The
interactions of constructs with grade and MOS were also highly significant,
indicating that the relative weights were different for officers in
comparison with NCOs and were also different across MOS. Finally, there was
a significant three-way interaction among the constructs, MOS, and type of
Judge (field vs. gropenent post).

Cxaminaticn cf the conctruct meanc in Table 3.14 shows that for all 20
MO0S, Military Bearing/Physical Fitness received the Towest relative weight.
In 13 of the 20 MOS, Core Technical Skills received the highest relative
weight, while the Exercising Leadership construct was second overall. The
Leadership component received the highest relative weight in 6 of the 20
M0S. For the most part, the MOS Skills construct received the highest
weight for the technical MOS in the sample and the Exercising Leadership
construct received the highest weight for the combat MOS (the job of Armor
Crewman is a notable exception). The General Skills construct received the
highest weight for only one MOS, Military Police (95B). These MOS
differences in the constructs receiving the highest weights undoubtedly
contributed to the significant Construct by M0S interaction.

Significant mean differences tetween the weights assigned by officers
and NCOs were found for two constructs: Officers gave significantly higher
relative weights to the Exercising Leadership construct than did NCOs, while
NCOs gave higher weights to the Military Bearing/Physical Fitness construct
than did officers. The NCOs may have been giving relatively more weight to
aspects of first-tour sclcdiers' performance that were of more immediate
concern to them. Although the mean differences were only significantly
different at the .10 level, the NCOs gave the Personal Discigline construct
weights that were higher on the average than those assigned by the officers.

The Impact of Scenario op Rejative Construct Weights

Toward the end of the data collection, a field experiment was run to
determine whether a change in scenario would affect the weighting judgments.
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Table 3.15
Results of Overall Analysis of Variance of Conjoint Waights

Sum of Mean F
Source of Variation df  Sguares Square  Yelue  B>f
Between Subjects®
Erade i 0.0
MOS 19 0.0
Type of Unit 1 0.0
Grade X MOS 19 0.0
Grade X Type 1 0.0
MOS X Type 14 0.0
Grade X MOS X Type 13 0.0
Error 523 0.0
Within Subjects
Consiructs 4 52604.8 13151.2 161.¢9 0000
Constructs X Grade 4 2694.3 673.5 g.3 0001
Constructs X MGS 76 14133.1 186.0 2.3 .0001
Constructs X Type 4 432.3 108.1 i.3 .2562
Constructs R MOS X Grade 70 6536.5 81.2 1.1 2227
Constructs X Grade X Type 4 6C.1 15.0 .2 -9464
Constructs X MOS X Type 56 6373.¢9 113.8 1.4 0276
CXGXMS XT 52 3276.9 63.0 .8 .8781
gError 2092 169947.7

3The between-subjects sum of squares is equal to zero since the weights for
811 subjects suimmed to 100.

Using the direct estimation sca?in? method, officers and KHCOs {1un 13 MC3
Judged the relative weight of the five performance constiructs under a
wartime and a peacetime scenario, after they had coapleted judging the
constructs under the heightened tensions scenario, using both the divect
estimation and conjoint methods. The two additional sceisrios were as
described in Figure 3.2.

An analysis of variance was conducted on the data from 132 officars and
37 NCOs who jJudged the five constructs under &1i three sceiarfos. Of
partfcular interest was whether the within-subject Scenario by Construct
interaction term was significant, since that would indicate wnether the
Judges changed the relative weights assigned cne or more constructs as a
function of the scenario.

79




——

The Scenario by Construct interaction was significant, and separate
anzlyses of varisnce were conducted for each construct to help determine
whicg construct weights were influenced the most by the different scenarios.
These analyses indicated that the means of the MOS Skills, General Skills,
and Military Bearing/Physical Fitness construct weights were significantly
different across the scenarios (sce Table 3.16). The M{litary Bearing/
Physical Fitness construct received relatively more weight under the
peacetime scenario than {1t did under the heightened tensions and wartime
scenarios. The General Skills construct, on the other hand, received
relatively more weight under the wartime scenario than under the heightened
tensions and peacetime scenarios, while the MOS Skills construct received
its highest weights under the heightened tensfions scenario.

Although these scenario differences were statistically significant, the
actual mean differences were quite small and the rank ordering of the five
components did not change across scenartos. Also, the correlations between
the weights assigred under the three scenarfos averaged about .85 across the
13 M0S. With weights correlated that highly, overall performance composites
obtained thvrough applying the separate sets of scenario weights to construct
scores would most likely correlate between .95 and .99. As a consequence,
we can predict with certainty that alternative criterion composites based on
different scenario weightz will pot yield different predictor equations.

It {s interesting to note that there was wore discriminabilfty in the
weights assigned the constructs within MOS under the heightened tensions
scenaric than under the peacetime and wartime scenarios. When the standard
deviations of the mean (for 5| judges) construct weighis Tor each HMOS were
averaged across MOS, the means were 5.33, 4.76, and 4.80 respectively and
thesze mean differences were significantly different at the .001 level. The
reliabilitiec of the weights assigned under the heightened tensions scenario
were also higher. Across the 13 MOS the avarage l-rater reliability for the
heightened tensions scenaris was .224. The corresponding average
reliabilitics for the peacetime and wartime scenarios were .137 and .202.

Tabie 3.16
viean Weighis of Constructs by Scenaris (Buced on Data From 13 KOS)
Hefgntened

Lonstruct ace Jensions Martime
MOS Skilis 21.6 22.3 21.7
Gereral Skillsd £9.9 20.4 21.3
Exercising Leadership 21.4 21.8 21.5
Personal Discipline 19.9 19.6 19.9
Hilitary Bearing? 17.1 15.8 15.7

. - e—

@lonstruct ameans significantly differen. across scenavios at .05 level.
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SISCUSSION AuD CONCLUSIONS

The five Project A performance constructs recefved significant)
different patterns of weights in different MOS (e.g., see Table 3.14) and
the different groups of experts agreed, in general, on the relative ranking
of the weights. For example, the Leadership/Effort construct tends to be
rated highest asong the cuabat MOS.

Multiple judges per MOS, about 30 on the average, produced p-rater
reliabilities that are quite respectable (above .85 for most MOS). The high
intermethod correlations (atout .95 on the average) between the construct
weights obtained by the direct estimation and conjoint methods for the
separate MOS further document the reliability of the means of the scaled
weights.

That different groups of Jjudges may provide somewhat different MOS
weights can be seen in the correlations between the officer and NCO weights,
of .617 and .705 for the direct estimate and conjoint methods, respectively.
The NCOs tended to give relatively higher weights to the Military Bearing/
Physical Fitness construct, while the officers attached more importance to
the Leadership/Effort construct. The NCOs could have been reacting more te
the every-day problems of handiing first-tour scldiers, while the officers
could have been more concerned with performance characteristics required
wost under near or actual wartime conditions. The pattern of resylts
obtained when the weights were evaluated under wartime and peacetime
scenarios in part supports this hypothesis. .

Though there were statistically significant differences in the mean
weights assigned under the three scenarios, the very small differences will
have little impact on the relative ranking of soldiers on tne overall
performance composites for an MOS. A more critical question is how much
impact wiil the weights themselves have on recommended job assignments in an
optimal selection and classification system? Would the same assignment
recommendations be made were all weighted equally? Would a different set of
Rredictors be selected using a weighted composite for validation than would

ave been selected if the constructs had been weighted equaily?

The answers to these questions obvicusly depend not only on the set cf
weignts used Dut on such Tactors as the intercorrelations among the
construct performance scores, the validity of the predictor battery, the
amount of differential prediction it affords across Army jobs, the MOS
selection standards in effect, and the assignment aigorithms employed.

Applying construct weights to performance scores to obtain a compocite
score involved the difference between what might be called nominal and
operative weights. In nowinal uei?hting the raw score on each component is
sultiplied by the SME-derived weight for the component and scores are then
added ecross components to get the total criterion composite score.
However, a component's gperative weight for deternining the overall ranking
of peopie on the total composite is also a function of its variance and its
covariances with the other components. C{omponents with higher variances
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carry more weight, end differential weights have less differential evfect as
covariances become higher.

The alternatives to the nominal score process of cross-multiplying SME
weights with raw component scores are to (a) standardize the comjonent
scores tc control for variance differences; (b) °assign® the total composite
variance (which is the sum of a1l component variances and covariances) to
components by adaing a particular component's variance to its covariances
with each of the other components, and choosing weights for the components
that will make their proportion of the total varfance equal to the SME-
determined weight; or (cgoroconstitute the component scores as orthogonal
vectors and &stign weights to these varisbles.

The most straightforward method would be to apply the SME weights to
standardized component scores and let the reality of the intercorrelations
among the components have their influence. However, the most informative
way to &tddress these questions, and the other {ssues discussed above, {s
through 2 series of sensitivity analyses that portray the effects of these
parameter on selection and classification validity.

To the extent that the differential weights described here enhance the
overall Army selection and classification process, the time and effort that
have gone into developing them will be more than worthwhile. However, even
if the weights' effect on the selection and classification process proves
ninimal, we will have developed defensible performance composites for the
Project A sample MOS to use as overall criterion measures in validating the
ASVAR and other selection instruments and procedures.




Chapter 4
SCALING THE UTILITY OF JOB PERFORMANCEL

INTRCDUCTION

This chapter describes the Project A research to determine the relative
utility to the Army of different levels of performance in entry-level MIS.
The main purpose of the utility measurement component in Project A 1s to
provide information that will aid decision-makers in maximizing the payoff
to the Army of fwproved selection and classification procedures.

Two major {ssues in developing and evaluating a personnel selection or
classification system are how to maximize the ?ain te the organizetion froe
using the system, and how to assess the net gain to the organization frea
using the new system versus not using ft. To answer such guestfons, at
least three major elements are needed:

0 A wodel that portrays the relavant parameters in the decisfon-
wmaking process and specifies how they are {nterrelated.

() A metric that can be used to represent the value of the outcomes
that result from a particular course of action.

° A method for estimating the parameters of the model in the
aperonriate metric,

¥e know a feir amount about mod:ling personnel selection decisions
(e.g., Cronbach & Gleser, 1565) and somewhat less, but still quite a bit,
about modeling personnel classification decisions (e.g., Roulon, Tiedeman,
Tatsuoka, & Langmuir, 1967). A great deal of effort by psychometricians and
industrial psychologists has been put into develeping and refining such
models (cf. Cascin, 1982a). We are much less clear as tc the metric in
which the outcomes of a personnel selection or classification decision
should be expressed.

Jhe Utility Issue ip Industriai Psycnoiogy

Although the steps described below have not occurred in a perfect
chronalogical order, the progression of attempts by psychometricians and
perso.nel researchers to portray the benafits of acumen in selection and
classification has been something Vike the following.

The validiiy coefficient, in the form of the product moment correlation
between a predictor composite and a criterion composite, fs the classic
method by which the vaiue of a selection program is represented. However,

Ithis chagter is based on Sadacca and Campbel) {1987) and Sadacca,
White, Campbell, Di Fazio, and Schultz {in preparation).
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to interpret. Early on, & nusbgr of transformations, such as the
coefficient of determination (Iix ), the index of forecasti ficiency

1- 1/1- E, ), and the standard trror of prediction (Sy | /1-r¢yy), were
suggested ana found wanting. They still depended very heavily on” the
correlation coefficient stself, and cannot {nterpreted directly in terms
of benefits from decision making.

A more useful kind of transformation {s represented by the various ways
of using the bivariate distribution to construc. decision tables., The
Taylor-Russell tables (Taylor & Russeil, 1939) are an example. With these
transformations, the metric becomes the proportion of correct gpredictions
that are made by one selection method versus another. One benefit of
looking at selection pa¥off ir. terms of decision accuracy {s that ft
f1lustrates quite clearly how even a small relationshi tween predictor
and criterion can produce significant gains in the numoer of successful
people selected if the selection ratio is very low and/or the variability in
performance is high (e.g., base rate for success/failure = ,50). However,
to express the value of selection in these terms, the organization must
define specific criterion categories (e.g., successfui versus unsuccessfu)
g:rfornance) and must view all the outcomes in a particular category as

ing equally valuable.

A new dimension was added by the classic work of Brogden (1946, 1949),
who showed that if both the predictor and the criterion measures had
interval properties and if the relationshiq between them was linear, then
the correlation coefficient is linearly related to the gain in performance
fn the selected group. Further, the gain, in standard criterion units, that
will result from selection can be estimated using existing prediction (1.e..
decision) mudels if a cutting score is set on the predictor. Brogden also
argued that a desirable metric for performance and perforsance gain would be
to determine the dollar value of variability in performance.

It remained for Cronbach and Gleser (1965) to add the consideraticn of
selection costs and to portray the utility of selection benefits in terms of
the dollar value of performance increases minus the costs of selection.
Cronbach and Gleser also elaborated the utility Yormulation to include more
complex selection modes (e.g., sultiple hurdles) and made an attempt to
formulate classification decisions in utility theory terms.

The appiication of this king of utiiity/decision theory to selection
and classification problems was hampered by the difficulty of estimating the
variability of performance in doilars, which s a :agor parameter in the
mode). Schmidt, Hunter, McKenzie, &nd Muldrow (1979) proposed a rather
simple solution in which supervisors are used as judges to scale individual
performance in doilar terms via a magnitude estimation technique. Judges
are asked to estimate the dollar payoff to the organization of performance
at the 50th percentile and the 85th percentile for people in the job in

estion. The difference between the two estimates is taken as the standard
eviation of individual performance in dollar terms (SB,). So far, not wmuch
attention has been paid to the basis on which supervisofs make such
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Judgments although the value for SD, s frequently between 40 and 60 percent
of the annual salary for the positixn.

Cascio (1952b) has proposed another technique for estimating SO, in
dollars that also uses expert judgment and is tied explicitly to saery.

Job analysis 1s used to determine the major task components of & job, their
ralative importance is determined by expert judgment, and a magnitude
estimation technique s used to rate every person's performance on each task
factor. Average total salsry is apporticred to each factor in accordance
with its {mportance weight. Average performance is set equal to 1.0 and the
resulting scale s multiplied by the proportion of salary designated for
that factor. Performance differences have thus been converted to & dollar
metric and the standard deviations of the aggregate differences are put into
the Cronbach and Gleser equation.

14 dgments in the Nilite A

Two principal factors make 1t difficult to apply the previcus work on
utility metrics and utility estimation to the Army context. First,
compensation practices are quite different in the Army in comparison with
the civilian sector. Salaries do not differ by MOS and thus cannot be used
as an index of the job's relative worth to the organization. Second, while
industrial firms are in business to provide products or services so as to
maximize profit, the Ar-{'s overall mission fs to be R;epared to defend the
United States against military threats that everyone hopes will never come;
it is ditficult to tr{ to put a sonetary vaiue on success-or failure or to
even think of the utility of jobs in terms of their monetary benefit.

Wnile dollars may not be an appropriate metric with which to evaluate a
new Army classification system aimed at maximizing preparedness for
catastrophic events, resources are not unlimited. Choices among alternative
personnel practices must be made, whether or not there is an explicit
utility metric on which to make comparisons.

The Air Force Procedure. One operational answer to the evaluation
problem is the system currently in use in the U.S. Air Force. Entry-level
assignments in the Air Force are made by the PROMIS selection and
classification system (wWard, Haney, Hendrix, & Pina, 1978). In brief terms,
the individual assignment is a function of the following five parameters:

(1) The leve! of gredicted training success, using the ASVAB
and other applicant information as predictors.

(2) The individual's job preferences.

(3) The rate at which the targeted quota for a job is currently
being filled.

(4) The rate at which the minority group targets for each job
are being filled.




(5) The scaled il?ortance value of each combination of job holder
Aptitude Level by Job Difficulty.

It s this last parameter that serves as the anzlog for a utility
metric in the Air Force system. Previous scaling research using expert
Judges has produced an overall scale value for the relative importance of
each combination of $°b difficulty (as determined by expert judgment) and
the aptitude level of a job holder (as determined by ASVAB scores). In
general, the ?rcater the job difficult¥ or the higher the aptitude leve!l of
the individuai, the higher the value of that personnel assi?nnent. However,
the prediction surface that relates the aptitude level/difficulty level
combinatien to sssignment value is not & linear plane. :

The approach of Precject A to the problem is similar but not the same.
Instead of scaling the relat{ve importance of job difficulty by aptitude
Tevel combinations, the focus in Project A has been on assessing the
differential value, or payoff, from MOS-by-predicted-performance-leve)
vombinations.

ucs . The broad objective of Project
A is to produce the information necessary to develop a functiona)l personnel
classification system for all enlisted personnel. The objectives of its
companion research endeavor, Project B, are to develop the necessary
algorithms for relating labor supply forecasts, applicant information, and
forecasts of system needs in an assignment system that uses Project A data
ifn ar optimal fashion. That is, whatever the increments in selection and
classification validit{ produced by procedures developea in Project A, the
Project B systems should allow investigation of how to maximize the benefit
froz using the new procedures.

Within this context, the utility problem for Project A becomes one of
assigning utility values to MOS by Performance Level combinations. That is,
If it is true that personnel assignments will differ in value to the Army
depending on the specific MOS to which an assignment is made and on the
level at which an individual will perform in that MQS, then the value of a
classification strategy that has a validity significantly greater than zero
will increase to the extent that the differential values (utilities) can be
estimated and made a part of the assignment system.
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First, how should performance levels be defined? Should 1t be in terms
of some general performance dimension that {s left unspecified and {s
defined only in terms of relative level (e.g., percentiles)? Should a
general performance dimension be explicitly defined, perhaps with behavioral
anchors developed via critical incident methodology? Shougd individual
performance components be defined and then explicitly weightad for
combination into a total score? All of these are possibilities and a
spacific research question concerns how performance levels should be defined

and described in the MOS by Performance Level combinations.
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Second, what is the most appropriate metric for describing the relative
value, or utility, of differentfial assignments across MOS/Performance Level
combinations? Previous work in personnel psychology has been linked almost
exclusively to a dollar metric and has tried to estimete the variability in
payoff from people at different performance levels {n doilar terms, but only
in a selection context. Estimating differential payoff from a systemwide -
classification system remains unexplored. Since the dollar metric appears
to be inappropriate for the Army context and because there {s little
previous work on applying utility theory to personnel classification, the
metric question for Project A 1is a very difficult one. [t suggested an
exploratory approach.

Third, assuming the question of the metric is resolved, the specific
sethod(s) to be used for estimating differentia) assignwent utility in the
appropriate metric must then be considered. Only two options seem even
possible. In the first, it might be Eossible to relate the performance of. o
individuals or units to some kind of "bottom line" measure that Arsy e
management would consider an approprjate metric. For example, reslistic B
field exercises could be used to determine the relationships of individual
performance measures to the performance of a unit {n a simulated engagement.
The difficulties with this approach revolve around the expense of collecting
such data, the necessity of having such exercises for each MOS, and the need
to equate scores in some way across MOS.

A second alterrative is to turn to scaling technology and use expert
Judges to estimate the relative value of differential personnel assignments.
Since a variety of scaling models and scaling technigues are available, a
maior nroblem would be to choose the nrocedure that is feasible. makes the
best use of the information held by the judges, and provides suificient
internal validity information to generate confidence and acceptability for -
the scale values. ’ .y

Because the above questions are difficult ones and have been largely
unresearched in the past, the plan that was developed for addressing them
was exploratory in nature. Its goal was to proceed from a very broad
consideration of a number of methods to a focus on a procedare that is
valid, feasible, and acceptable to the Army.

GENERAL APFRUOACH

Phase one consisted of a series of seven small group workshops with
Army officers (Ssdacca & Campbeil, 1987). The workshops were designed to
explore a number of issues pertaining to utility eetrics, utility
estimation, and the defirition of performance levels. Each workshop was
divided into & period for trying out prototypic judgment tasks and a period
for open-ended diccussion of issues.

Although the atmosphere was informa) and the participants were free to
bring up any questions or {ssues they wished, six questions were used to
guide the discussions.
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(1) How shall measures of performance be weighted and overall
performance defined?

(2) what kinds of scaling judgments can officers reasonably
be asked to make?

(3) Are there major scenario effects on performance factor
weights and utility judgments?

(4) In what metric should the utility of enlisted personnel
assignments be expressed?

(5) wWhat {s the form of the relationship between performance
and utility within MOS?

(6) Who will make the best judges for the final scaling?

The prototypic judgment tasks that were tried out in this first phase
were of the following general nature:

(1) Assignment of importance weights to ﬁerfor-ance factors.
(2) Rank ordering of overall utility of MOS by Performance

Level combinations when performance was defined in
percentile terms.

s~
“w
~

Ratio judaments of comparative utility for different MOS
by Performance L2vel combinations.

The specific reactions of each participant to the sample scaling tasks were
also used as items for general discussion.

The second phase of the research was devoted to soiving the practical
problems of assigning utility values to performance levels in the broad
array of entry-level MOS. Additional workshops were conducted te try out
various scaling methods and to prepare for the third phase, in which the
selected scaling methods were spplied to entry-level MOS and within MOS
performance levels.

THE EXPLORATORY WORKSHOPS

In this first phase there was no vigorous testing of hypotheses, no
experimental design or testing for statistical significance. If something
didn'y seem to work it was dropped or modified; if something eise was
suggested it was tried out. The overall intent was to determine what was
possible, before being concerned with how to do it most effectively.

Workshop ]

A critical initial concern was whether Army officers would be willing
to make evaluative judgments comparing the utility of enlisted soldiers in
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different MOS. Officers might, for example, argue that all aflitary jobs
are essential, and that 1t does not make sense to say that the soldier who
transports the ammunition has any less utility than the soldier wio fives
the weapon, or the soidier whko trzats the wounded, or the soldier whe
prepares meals.

Another concern was what military situation or scenarfio shcild be used
as the context in which utflity was to be judged. It seemed very reasonzble
to believe that the utility to the Army of different miiitary jobs, and
performance levels within those jobs, would vary as & functicn of the
stipulated military situation,

A third concern centered on what considerations enter into utility
Judgments made by Army officers. When svajuating a soldfer's utflity, what
contributicns to mission accomplishment do officers emphasize?

To get an initial understanding of the various {ssues, {t was decided
not to spell out any military context for making the utility judgwents to
officers attending the first workshop (sir field ¢rade officers from the
Army Research Institute). The purpcse wis to find out whether these
officers would evoke their own military context for the judgments, and if
so, what context they would choose. To assess the reasonableness of making
any utility-type judgments, the only scaling task used was simply to ask for
a rank ordering of MOS/performance %evel combinations, rather than for more
sophisticated judgments that could yield an interval or ratio utiiity scale.

After a brief introduction to Project A and a discussion of the concepi
of Job performance utility, the six officers were ¢ ren the task of rank
ordering a set of 57 enlisted MOS/performance level combinations from the
set of 19 Project A MOS invoived in the Concurrent Validatfon testing (see
*Initial® portion of Figure 4.1). To facilitate their judgments, they were
provided with a separate listing of susmary job descriptions for each MOS.

Perhaps the most impcrtant result was simply <hat the officers were
willing to do the task. They did mot &rgue that ft was an unreasonzble one
and seemed to undertake the task quite seriously and carefully.

Another significant result emerged in the post-task discussion:
Independently, each of the six officers had chcsen the same setting -- that
of a conflict in Europe -- as the context in which he had rank ordered the
utility of the MOS/performance level combinations. The officers expressed
the opinion that the Army's principal current wission is to ready ftself for
such a2 possibility. They also agreed that had we spelled out & peacetime or
& different wartime context, their utility rankings would most likely have
been different. However, in their opinion, even if we used a peacetime
scenarfo it should be one that emphasized training and other readiness
activities geared toward the outbreak of hostilities in Europe.

The rank order intercorrelations asong the officers were computed
across the 57 M0S/performance level combinations. These correlations ranged
from .29 to .90 with an average of .69. These results were heartening,
since they indicated that quite reliable (.95 or above) average utility

89




INITIAL

Overall Soldisr Eihactiveness:

oW nwm. ADEQUATE /MID-RANCE RIPERIOR
Poriorms poorty In important eNattive- Adequutely performs in mportent Puriorms excellently by 8l or admost
NE3S AFOAK (008 ROt M3t SINCaris oflactiveness LGN Metts taNdR "t ot ofleciivensns arseK E0Ne0s
and expecabons 107 BUSGUES Soldier anNY EDeCIRLONS or A3EQUEY soitier standards and ePOCENONG 107 SOKSier
LA
MODIFIED
- — - e
10% 0% 0%
Low Medium High

OVERALL PERFORMANCE IN MDS

MOTE: 10 peroardiy ING'Cas 0w Oversdl periormance and B0 percentie INdiCes high periomMmeonos.

Figure 4.1. Description of soldier performancs.




ranks could be obtained by using 10 or more gudges. The results also
indicated that there may be a fairly common frame of reference among Army
officers in their evaluation of MOS/performance level utilities.

In the manner of a subjective expected utility model, the officers were
next asked to evaluate the relative priority of eight outcomes of a military
engagement that could result from effective performance of enlisted
personnel in that situation. The eight outcomes ;increased force survival,
enhanced readiness, enhanced efficiency or cost-sffectiveness, enhanced
mobility and firepower, enhanced physical and psychological well-being,
{ncreased local civilian cooperation and support, decreased capability and
performance of enemy units, enhanced performance of supporting Army units)
were chosen by the research staff without regard to sny official Army
doctrine. In this section of the workshop a.mflitary scenario (chosen
before the workshop began) was specified--a scenarfo describing the
outbreak of hostilities in Europe that had been used previously in Project A
activities (see Figure 4.2).

In the first variant, the officers rank ordered the eight outcomes;
then, assigning ten points to the lowest ranked outcome, they assigned
points to the resaining outcomes in accordance with the perceived ratio of
their importance to the lowest ranked outcome. For a second method, the
officers were presented the efght outcomes in a paired-comparison format;
for each possible pair of outcomes, their task was to divide 100 points
between tie outcomes in a manner that reflected the outcomes’ relative
importance in the given military situation.

The officers distinctly did not 1ike the paired-comparison format,
fc:linq that 1t was 1ike a test of their consistency in assigning {importance
points.

In the discussion period, the officers declared that dollar cost
considerations had no place on a battlefield, that losing or eaven winning a
war could not be evaluated in dollar terms. They further indicated that the
costs of training and equipping soldiers did not enter into their rankings
of MOS/perfermance level utility.

In response to the question of whether judges should evaluate MOS/
performance levels against separate utility dimensions, the officers
expressed a clear preference for making one overall utilit ratin?. They
also felt that the description of the MOS/performance levels should be kept
general rather than made more spacific.

Yorkshops 2 and 3

The second and third workshops were scheduled back-to-back on suc-
cessive days, with the intent of using the same stimulus materials and
Judgment tasks in both workshops. However, discussions with the officers in
the second workshop led to changes in the procedures used the rext day.
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KARTIME SCEMARIO: FIRST AND SECOHD WORKSKOPS

Your unit is assigned to a U.S. Corps in Euroge. Hostiiities have broken
out and the Corps combat units are engaged. The Corps 'mission 1s to
defend, then re-establiish, the host country's border. Pockets of eneay
afrborne/helicopter and guerilla elesznts are operating throughout the Corps
sector area. e Corps maneuver terrain {s rugged, hilly, and wooded, and
wrather s eercted to be wet and cold. Limited initial and reactive
cneaical strikes have been employeG but nuclear strikes have not been
fnitiated. Afir parity does exist.

WARTIME SCENARIO: TYHIRD - SEVENTH WORKSHOPS

Hostilities have broken out in £urope and your Corps' combat units are
engaged. Your Corps' mission is to defend, then re-estzblish, the host
country's border. Pockets of enemy airborne/neliborne and guerilla elements
are coperating throughout the Corps sector area. Limited initfal ond
reactive chemicals strikes have n employed but nuclear strikes have rot
been initiated. Afir parity does exist.

PEACETIM: SCEMARIO: FOJURTH - SEVEKTH WORKSHOPS

Europe ic in the peacetime condition currently prevailing there. Your
Corps' mission is to defend and maintain the host country's border should
war break out. The potential enemy approximates a combined arms army and
has nuclear and chemical capability. Air parity does exist. The Corps has
personnel and equipment sufficient to make its mission caeab]e for training
and evaluation. The training cycle i{ncludes periodic field exercises,
command and maintenance inspections, ARTEP evaluations, and individual
soidier training/SQT testing.

Figure 4.2. Scenarfos used in ixpleratory utility workshops.




One such change involved the scenarfo used to Jescribe the wilitary
context for the utility judgments. Discussions with the zix fieid grade
officers in the second uorkshoﬁ indicated that their ut{ifiy ratings sight
well have been influenced by the type of unit to which they {magined
themselves assigned. Furthermore, they might have been respond n?
differentially to the ®rugged, hilly and wooded® terrain description. One
officer, for example, reported that he had downgraded the utility of wrmor
crewzen because of the more limited use of tanks {in that setting, while
other officers reported thet they had nevertheless assigned very high
utility values to the Armor Crewman MOS.

The officers suggested keeping the scenario(s) free of specific details
that would favor one MOS at the expense of another. The references in the
scenario to the specific terrain and weather conditions were therefore
delsted from the wartime scenario used in the third and subsequent
workshops. Moreover, the military unit of concern was wade the entire
Corps, rather than an unspecified unit within the Corps. (See Figure §.2.)

In both the second and third workshops, verbal descriptions of
MOS/performance level combinations were used. The descriptions were the
same as those used in the first workshop, with one exception: The overall
performsance scale was changed from one that was behaviorally anchored to one
expressed in percentiles (see Figure 4.1). This change was msde in
recognition of the difficulty of assigning perforsance-based anchors that
would be comparable across MOS in the absence of actu.i performance data.

In the second and third workshops, in addition to rank ordering the
described soldiers, the participating officers were asked to assess the
relative utility of each ot the soidiers in compariscn (o one pariicuiar or
standard soldier whose utility was arbitrarily set at 100. The officers
compared each of the 56 reaainin? soldiers in turn to the standard soldier
and sssigned & proportionate utility value to each, given that the standard
soldier's value was set at 100. Two standard soldiers were used: the 90th
percentile Infantryman (MOS 11B) and th2 50th percentile Ammnition
Speciaiist (MOS 55B). These two MOS/performance level combinations were,
restectively, rank ordered very high and near the wedian by the first
workshop officers. The officers were 21lowed to assign zero utility values
or even negative values if they thought the soldier described would detract
from mission accomplishment.

The average interjudge correlations and correlations between like
utility measures across workshops were sufficiently high to suggest that
very reliable average rank and/or ratio scale values could be obtained using
ebcut 10 judges. The high intercorrelations among the different measures
suggested that the final utility scaie values (with appropriate
transformations) might be fairly similar across measurement methods.

It was also agparent that, on the avera?e, the combat MOS received
higher utilities t
percentiles.

an the noncombat MOS at all three performance




Differences in average scale values betwecn the 90th and S50th
percentilz soldiers and between the 50th and 10th percentile soldiers
suggested some fmportant nonlinear relationships between performance and
utility, which sany {nvestipators assume to be linear. 0Discussions with the
officers in the workshops supported the nonlinecr view.

In the discussior following the judgment tasks, the participants showed
clear preference for the 90th percentile Infantrymar rather than the 50th
percentile Ammuniticn Specialist as an anchor, {n part because they
considered it easier to scale other MOS between the G and 100 points, and in
part because Infantryman is the most common and best known Army MOS.

When asked whet major factors they considered in assigning utilities to
the KOS/performance combinations for the wartime scenarfo given, the
officers indicated that potent{al contribution to unit survival and
.usefuiness in replacing troop losses were foremost. This was consistent
with the ratings given by the Workshop 1 officers of the relative fmportance
of various outcomes. '

When asked how general or specific the descriptions of the
MOS/performance levels should be, the workshop participants said that most
officers think in terms of top, bottom, and mid-level enlisted personnel.
That s, a soldier is efther good, poor, or somewhere in the middie. They
fel% t:at very generz) performance descriptions would best capture this
out look.

Morkshops 4 and §

The fourin and fifth worksiops were conducied for the mii pari wiih
the field grade officers whc had participated in the first and third
workshops. The officers at both workshops were asked to follow new
procedures that had not been tried out. Using the same wartime scenarifo and
the 57 MOS/performance level combinations used in the third workshop, the
officers were asked to judge 228 pairs of MOS/performance level
combinations.

The judgments were of the forwm:

soldiers of HOS/performance level combinatfon 1 are equal
in overall value to the Corps in the wartime wilitary situation as

( ) soidiers of performance level combination 2.

The judgmenta! task was to fill in the two blanks with numbers that would

make the two types of soldiers equal in value. For example, {f the two

MOS/performance level combinations were 90th percentils Utility Helicopter

Repairer (MOS 67N) and S0th percentile Combat Engineer (M0S 12B), an officer

might judge that seven of ore type would be worth five of the other. The

“fficers were allowed to put in any number they liked in order to make the
w groups of soldiers equal in worth.
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The 228 pairs of MOS/performance lavel combinations consisted of two
types: {a) 57 pairs in which each pair mecher was frox the same MOS but at
a different performance level, that s, 10th, 50th, or 90th percentile (19
MOS x 3 pairs -- 10-50, 10-90, and 50-90); and (b) 171 pairs in which each

sir r was from a different one of the 19 MOS, with one performance
geveI for each MOS (19 x 18/2 = 171). The 228 pairs were randomized and
then presented in the same order to all judges.

Scale values for each of the MOS/performance level combinations making
up the 171 judgmental pairs were calculated using @& ratio scalin? procedure
describad by Torgerson (1958, pp. 105-112). This procedure results in a set
of scale values whose geometric mean is equal to 1.0.

Table 4.1 prasenis the average of the officers' scale values obtained
for the 57 MOS/performance level combinations using the paired-comparison
ratio scaling technique described above. Consistent with earlier findings,
the combat HSS generally have higher utility ratings at each .of the three
performance levels (1Gth, 50th, and 90th percentile) than the noncombat MOS.
However, the difference in utility scale values within an MOS from the 90th
to 50th percentile performance level is greater for all 15 MOS than the
difference fn utility scale values from the 50th to 10th percentile
performance level. This {s especially evident for the combat MOS which, on
the average, showed the greatest declines in utility velues from the 90th to
50th percentile performance levels.

The inconsistency of these results with those cited earlier may be
attributable more to the scaling method used than tc the sample of officers
invoived, since the officers wiuse Judgwenis were pooied Lo aivTive at the
Workshop 5 scale values overlapped considershly with the officers in
Workshop 3.

The average interjudge correlation between the scale vaiues of the
eight officers taken across the 57 combinations was .61. This value, though
not as high as that obtained for the scaling sethods tried out in Workshop
3, was considered encouraging enough to try out the scaling wethod again in
Workshops 6 and 7.

As five of the six officers in Workshop 5 had rank ordered the 57 MOS/
performance level comhinations usino the same wartime scenario as in Work-
shop 3, one and one-half msonths carifer, it was of interest to determine how
reliable their average rankings were. The correiation between the first and
second average rankings by the five officers across the 57 combinations was

L]

Another indication of the stability of the average rankings is the
average 1nterjudge correlastion obtained among the rank orders of the six
officers. The obtained average, .79, is slightly higher than the average
obtained for Workshop 3 {.75). Both average interjudge correlations
indicate that the average rank ordering based on 10 judges would probably
have a reliability of .85 or better.

65




Yable 4.1

Scale Values of W0S/Performance Level Hypothetical Soldfiers
(50th Percentila Infantryman = 5.0; a = 8, Workshops & and §)

— Percentile Scale Difference
KOS 0. 50 90 (90-50) (50-10)

Administrative Specialist (7iL) .10 .23 .46 .23 .13
Amaunition Specialist (558) .17 A9  1.01 .52 .32
Carpentry/Masonry Specialist (518) .05 2l .43 .22 .12
Cheaical Operations Specialist (54E) .26 J0 1.51 .81 44
Food Service Specialist (948) .10 .23 .53 .20 .13
Light Wheel Vehicle Mechanic (638) .16 .43 .75 .32 .27
Medical Specialist (91B) .21 .58 1.29 ) .37
Military Police (958) 17 A .66 .32 .17
Motor Transport Operator (64C) .12 .37 .68 .31 .25
Petrol. Supply Specialist (76¥) .13 .31 J1 .40 .18
Single Channe! Radio Cperator (05() .15 .41 .91 .50 .26
TOW/Oragon Repairer (27t) .23 .64 1.26 .62 .41
Unit Supply Specialist (76Y) .08 .23 .45 .22 .15
Util. Heli. Repairer (67N) 17 .82  1.06 .54 .35

Noncombat MOS Average .42 .25
Aroor Crewman (19E/K) 42 1.28 2.71 1.43 .86
Cannon Crewman (13B) .29 .75 1.53 .78 .46
Combat Engineer (128) .26 .72 1.46 .74 .46
Infantryman {11B) 34 1.00 2.01 1.01 .66
MANPADS Crewman (16S) .27 .72 1.26 .54 .45

Combat MOS Average .90 .58
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After the six officers in Horkshor 5 finished scaling the MOS/perfor-
mance level combinations, they were asked to re-rank the 57 combination
cards under a peacetime scenario (see Figure 4.2)., The peacetime scenario
was set in Europe under current conditions and ewphasized saintaining force
readiness. Tabqe 4.2 shows the MOS/performance level combinations having
differences {n average assigned rank of 10 or more under the wartime versus
peacetice scerarios. The trend in the data from the six officers is clear:
Low-performance-ievel combat troops are ranked higher in wartime than
peacetime, while high-performance-level support personnel are ranked lower
in wertime thar peacetime.

The differences in average utility ranks found in Table 4.2 are
certainly not surprising. They raise the question of how 2 computerized
selection and assfigneent procedure can best use utilities if such utilities
are in some part a function of the context in which the judgments of utflity
are made. It may be necessary to use utilities obtained through a number of
scenarios or to decide upon one particular scenario as the context for the
utility judgments. On the other hand, {f the differences are not large,
there may not be a significant difference in the recommended assignments to
Army jobs using utilities obtained under different scenarios. The correla-
tion across the 57 combinations of the average rank assigned by the six
officers under the wartime &nd peacetime scenarios was .8%. Computer
simulations using different utility values and realistic operational
constraints may eventually be needed tc determine the practical significance
of scenario differences.

After the officers had compieted the judgmental tasks, a number of
utility issues were discussed. The officers reported being concerned, when
using the paired-comparison ratio scaling method, that they were being
inconsistent {n assigning numbers across the judgmental pairs of MOS/perfor-
mance level combinations. They were assured that {inconsistency could be
expected within that type of judgment series. (The instructions were later
wodified in Workshops 6 &nd 7 to stress that it was not necessary to strive
for consistency in making these kinds of Judgments.)

When asked what MOS/performance level soldiers might best be used as a
standard or unit {n measuring the vtility of other soldiers, the officers
agreed that the 50th percentile Intantrymin would be the best choice. They
felt that not only are there more Infantrymen than soldiers in any other
MOS, but that officers in general have a good understanding of what an
average Infantryman f{s like and what he can do.

The officers were also asked what their reaction would be to expressing
the differential worth or utility of soldiers in terms of dollars. They
reacted very negatively to this concept, citing Eossible adverse political
consequences &s well as internal Army morale problems if dollar figures were
placed on soldiers' worth,




Yable 4.2

KOS/Per formance Level Hypothetical Soldiers With Large Nean Wartima vs.
Poacetime Differences tn Rank Order (n = 6, Workshop 5)

_Bean Rank

ROS/Performance Level BOS  Martimes  Peacetime
Mertime Higher Then Peacetiwe
Cannon Crewman, 10th percentile 138 29 39
Canncn Crewman, 50th percentile 10 20
Chemical Opers Spec, iOth gercentiie SAE 35 48
Infentryman, 10th percentile 1i8 25 40
Infantryman, 50th percentile 10 20
Armor Crewman, 10t ﬁercenti!e 19€/K 25 37
MANPADS Crewman, 10th percentile 168 k) 42
Pescetime ligher Than Wartime
Aduinistrative Spec, 10th percentile 71L 56 45
Administrative Spec, SOth percentile 46 28 .
Administrative Spec, 90th percentile - 36 17
Corpentry/Mascnry Spoc, S0th percentile giR &0 39
Carpentry/Masonry Spec, 90th percentile 4) 26
Food Service Spec, S50th percentile 948 41 25
Food Service Spec, 90th percentile 30 12
Unit Supply Spec, 90th percentile 76Y 28 14
Workshops 6 and 7

When the officers in Workshops 6 and 7, which were held in Europe, were
asked the same ?uestion concerning the use of a utility dollar metric their
reaction was, 1

anything, even more strong]i negative. The{, Vike the

officers in earlier workshops, agreed that the 50th percentile Infantryman l
would meke the best standard against which the utility of soldiers in other
MOS/performance level combinations could be judged.

Thirteen cfficers attended Workshops 6 and 7. All were captains and
majors, while the earlier workshop particigants all had been majors and
lieuterant colonels. The consistency of the opinions expressed by the
officers in the discussion periods, despite the differences in grade levels
and locations, suggests that Army officers have a fairly well-shared frame
of reference.
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This common viewpoint was also reflected in the results of the analyses
of the workshop data. The Workshops 6 and 7 participants were asked to wake
essentially the same types of judgments made earlier workshop partic-
{pants. However, this time they g:sged the utility of 95 MOS/performance
level combinations (5 performance levels--10th, 30th, 50th, 70th, and 90th
percentile--for each of the 19 HOS) instead of 57 combinations. The
correlation was .94 across the average paired-comparison retic scale values
of the 57 combinations that were cosmon betwesn Workshops 4 and 5 (majors
and lieutenant colonels) and Workshops 6 and 7 (captains and majors).

The means of the rank orders assigned the 95 MOS/performance level com-
binations under the war and peacetime scenarfos by the 13 officers are shown
in Table 4.3. The MOS in the table have been placed in three groups based
on comparative rankings. The first group contains @ostly combat MOS. ANl
the MOS/performance level combinations involving these MOS had higher aver-
age rank orders under the wartime than under the peacetime scenaric. In the
second group of MOS ali the M0S/performance level combinatiorns were ranked
higher under the peacetime than the wartime scenario. In the third group of
MOS the average rank orders of the MOS/performance level combinations were
all higher under peacetime than wartime at the upper levels of performance,
but were all lower under peacetime than wartime at the lower levels of

rformance. Soldiers in these MOS generally have a higher probability of
ing in a combat situation than soldiers in the second group of MOS.

These data were consistent with the Workshop 4 and 5 findings and the
statements aade during the discussion periods: Soldiers at low performance
levels who are likely to be involved in combat are assigned relatively
higher utility under a wartime scenario, while soldiers at high performance
levels who are unlikely to be involved in combat are assigned relatively
higher utility under a peacetime scenario. However, since the correlation
across the 95 combinations of the utility values under the two scenarios may
be quite high (the correlation of average rank orders was .83 in the
Workshops 6 and 7 data and .85 for the comparable Workshops 4 and 5 data),
:?;fsimulations sy well result in relatively minor scenario-derived

erences.

In Workshops 6 and 7, 12 of the officers scaled the 95 combinations in
iwo ways. Une meinod was the paired-comparison ratio procedure used by the
Workshops 4 and 5 participants. They also scaled the 95 combinations using
the subjective estimation procedure employed by the Workshops 3 and 4
participants. In this method one combination is given a utility value of
100 and the other combinations are assignad scale values that reflect their
respective proportionate utilities; the combination assigned the value of
100 was the S0th percentile Infantryman. The scales obtained by the two .
methods were then transformed to scales in which the 50th percentile .
Infantryman had a utility value of 1.0. '

Table 4.4 shows the scale values of the 95 M0S/performance level
combinations cbtained through using both sethods. The utility scale values
obtained from the two methods are guite similar at the lower performance
levels. However, with the exception of the Infantryman and Armor Crewman
MOS, the scale values for the higher performance levels obtrined from the
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Table 4.3

Nean Rank Order of KOS/Performance Level Combinations Under Wartime and
Peacetime Scenarios (n = 13, Workshops 6 and 7)
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Toble 8.4

Wsan Valuss of MOS/Perforwance Level Combinations Using Subjective
trtiuate and Paired-Comparisa Ratie Scaling Tachaiques
(n * 12, Vorksheps 6 and 7)

—tecformance Percontile
[~ Bathed* A0 20 K N N
Adeinisirative Speclalist $€ .07 . ] 47 e 56
(7IL) < .09 .16 24 )\ 48
Ammunition Specialist : 3 .12 .46 N ] .90 1.1}
(558) [ . 25 .» .2 .
Areor Cresamn b~ 4 .40 .8 103 1.26 1.60
(19€/x) < " . 48 J3 1.4 1.63
Camnon Crevman b+ 3 .30 68 93 L2 1.8
(13) rc 28 61 4 .90 1.8
Masonry Specialist - 2 .00 00 .5 .6l .80
€18) < .07 1 .18 .28 .38
Cheaical Operations Specialist st 2 -3 .05 1.16 1.38
(54¢) T .16 .38 .48 .67 96
Cosbat Engimesr St ") .65 96 1.2 1.%2
{(129) < .19 .33 .57 J7 1,05
food Servics Spacialist L+ 3 .09 . 9 L3 1.0¢
(948) < .11 .18 27 .38 .50
Infant SE .29 J1 100 1.3 1.58
(118 " .39 63 1.00 1.83 2.18
Light Wheel Vehicle Mechanic SE A7 .51 .68 1.02 1.2¢
(838 < .13 .88 5> X -] L3
MANPADS Crenman SE .19 57 .83 1.09 1.3
(16S) [ (o .16 .3 .45 .8% .96
Medical Speclalist St 17 .48 79 1.07 137
(918) P .18 .30 .82 62 .95
Militsry Police SE .15 47 N .$7 1.2
(95" "< .16 .28 . ) .82 /]
Motor Trens. Operator SE .06 .39 .59 -83 .97
(64C) 4 A3 .21 33 .43 LS
Petrol. Supply Specialist SE .16 .51 12 .82 1.11
(76) Pt .13 .85 .3y .52 78
Single Channel Radio Operator SE .13 .54 J7 1,09 1.0
705(:) rc .16 .26 .42 .83 80
TOM/0ragon Repairer SE .10 .53 .74 .99 1.2
(27¢ [ oY .16 .23 .43 .85 .78
Unit Supgly Spectalist St 08 .40 .60 .9 1.07
(767? rC .12 2 .34 .50 .69
Utility Helicopter Repairer St .15 .49 .82 1.6 1.%
(67¥) " A7 % .43 .62 .90

& SE: STightly greater decline in lower half than in upper for both combat
and novcombat.

pC: Slightly greater decline in upper half thar lower half for both
combat and noncombat but somewhat larger for combat.
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subjective estimation procedure are higher than those obtained using the
paired-comparison ratio scaling technique.

Examination of the utilities assigned to the performance levels within
MOS revealed that on the average, for both the combat and nonconbat MOS, the
subjective estimation utility values had a somewhat greater decline in the
lower half of the :erfornance levels (between the S50th and 10ti: percentiles)
than in the upper half (between the 90th and 50th gercenti1es). The paired-
comparison utility values, on the other hand, on the average had a somewhat
greater decline in the upper half of the performance levels than in the
ower half for both kinds of MOS.

As in the case of the scenario differences, these scaling method dif-
ferences may or may not have practical significance. The correlation between
the mean values assigned the 95 combinations Ly the two methods was .91.

It is also of interest to note that in general the highest disagreement
in assigning scale values occurred with high-performance-level noncombat MOS
combinations, whereas the highest agreement in assigning scale values AR
occurred with low-performance-level noncombat MOS combinations. N

In general, however, as noted earlier, the Army officers seem to have a
fairly common frame of reference. The median intercorrelations among the
officers for the wartime rank orders and scaling values ranged from .76 to
.80. Average scale values based upon the judgments of 10 or more officers
should therefore have relisbilities of .95 or higher.

REnaT n

Perhaps the most significant finding is that Army officers would be
willing and able to assign differential utility values across MOS and
performance levels. Perhaps the next most sigrnificant finding is that
fairly stable scale values could be obtained from averaging across a
relatively small number of officer/judges.

In addition, the scenario(s) used should be free of the detail that
suggests greater or less utility for certain specific MOS. Utilities of
soldiers in wartime should not be expressed in terms of dollars; an accept-
able metric would be the utility of a 50th percentile Infantryman (his
value for the survival of the unit and in replacing troop losses is much
more readily apparent). Directions to the judges should be reassurin
concerning inconsistencias that can possibly occur in a long series og
Judgments.

As discussed earlier, some of the problems identified (e.g., scenario
effects) may have little practical significance in terms of how a computer-
ized enlisted personnel selection and classification system would process
Army applicants under operational constraints. Further research should
examine, through sensitivity analyses and computer simulations, how dif-
ferences in the utilities of MOS/performance level combinations affect
system output.
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TRYOUT OF METHODS FOR ASSIGNING UTILITIES TO PERFORMANCE LEVELS

The second phase of utility scale develoguent was devoted to formula-
ting the final procedures to be used in actually assigning utilities to
performance levels in all entry-level MOS. Several inferences drawn Trom
the exploratory findings in the earlier workshops guided the developmental
process.

First, the apparent nunlinear relationships between utility and
performance found in some MOS would necessitate obtaining judgments of the
utility of at least five performance levels within aach MOS. Five data
points would allow the derivation of a best fitting utility/performance
curve with two inflection points (if necessary) within an MOS.

Second, the task of assigning utility scale values to at least five
performance levels in 275 MOS was much too onerous to assign to any one
Judge. Sowe system for obtaining the judgments would need to be employed
that allowed the task to be divided among groups of judges, but that still
allowed utilities to be reliably scaled both between and within MOS.

Third, the system used to obtain judgments from a p of judges could
employ more than one scaling method. The high correlations between utility
values obtained earlier from different sca]in? methods suggested that a
combination of methods might allow the overall scaling task to be accom-
plished more efficiently than through using one method onl{. The goal was
to place on the same ratio scale the utility values of at least 275 x 5, or
1,375, MOS/performance Level/combinations. (A ratio scale would permit
utilities to be summed across individual MOS assignments in comparing
selection/classification systems.)

Procedure

An additional 1Z workshops ware conducted to try out various scaling
methods and to prepare for the third phase of the research, in which the
selected scaling methods would be apglied to all entry-level MOS and within-
MOS performance levels. These workshops, like the previous ones, were
attended by small groups of Army field grade officers.

The methods tried out at the workshops were rank ordering, paired
comparisons, a conjoint scaling procedure, the sorting or placement of
MOS/performance level combinations into piles, and the direst estimation of
ratio scale values using a standard MOS/performance level set at 100. Of
th:se t;chniques, the latter two were the scaling procedures eventually
selected. _

Alternative Mathods

The rank ordering task inolved rank ordering a list of 135 MOS with
211 performance levels set at the 50th percentile. This method produced
negative reactions from the workshop participants. They ohiscted to the
time it took to perform the rankings and to t.:ir inability to assign tied
ranks under the method used. They felt that they did not know enough about
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all the 4CS to make the fine discriminations called for in rank order{n?.
They also objected to the very task of rank orderin? MOS, saying that &l
Aray MOS were important. Though the Project A staft had anticipated this
latter reaction from some officers in earlier workshops, it was not
exhibited until this instance, in which participai ts were asked to make
utility judgments only tetween MOS, since ali performance levels were set at
the 50th percentile.

Modifications to deal with four issues were incorporated in the
subsequent workshops. First, it was decided to use only sca!in? methods
that allowed judges to repcrt that two or more MOS performance levels
combinations were approximately =qual in utility. Second, the judges were
offered the alternative of not evaluating the utility of some MOS if they
felt they did not know enough abrut the MOS to make informed judgments.
Third, different performance levels were included within MOS, &s well as
between MOS, in the set of combinations to be judged.

The fourth change involved placing the judgments in a selection and
classificaticn contexx. That is, the officers were asked to judge the
utility of predicted periormance of Army applicants or recruits rather than
actual performance of Army job incumbents (as had been done in the earlier
workshops). Percentile levels were still used as in earlier workshops, but
the percentiies were for predicted performance for the given MOS of all Army
applicants or recruits. The judges were asked to assume that the perfor-
mance percentiles given were accurate estimates of future on-the-joh
performance percentiles if the applicants or recruits were actually assigned
to the M0S. After this adjustment was made, none of the judges in subse-
Quent wuirkshops cbjocted to the bhacic concent of assioning differential
utilities to various MOS/performance ievels.

Two variants of the paired-comparison method were tried out, using a
limited number of MOS/performance level combinations. One involved judg-
wents of number equality, as in Workshops 4 and 5. The other involved
assigning 100 enlisted applicants with given predicted performance percen-
tiles to pairs of MOS; for example, if there were 100 applicants who were at
the 10th percentile for the Job of illustrator (MOS 81E§, and at the 30th
percentile for the job of physical activities specialist (MOS 03C), how many
of the 100 applicants should be assigned to each job?

Though both of these paired-comparison tasks cailed for compiex
Judgments, the officers performed ther readily. However, the methodology
was time consuming, and would he even more so with larger numbers of
M0S/performance level combinations to judge. Moreover, the officers felt
they should be allowed to indicate that some applicants should not be
se¢lected at all. The jud?ment was subsequently shifted from predicted
performance levels of applicants to that of recruits (selected applicants),

thereby eliminating the "do not select” alternative. However, the judges
were allowed to indicate that they thought a given recruit would have zero
or nagative utility for the Army if placed in an MOS where his or her
predicted performance was low.




Other questions that were raised concerned the field strength of Army
units staffed with varicus MOS complements, and the possibility of potential
troop losses if open warfare broke out. Some officers reported that they
considered these factors in evaluating the utility of the applicants or
recruits. (o divorce both trcop strength and troop reElacements from
utility/assignment decisions, judges in subsequent workshops were told that
the field strength of all MOS was 70 percent and that the problem of
compensating for trcop losses was being handled by another pari of the
assignment algorithm and should not enter into their MOS utility judgments.

A conjoint scaiing method was 2lso tried out to determine whether {t
was possible to obtair MOS/performance level utility evaluations at the same
time that weights were established for different components of performance.
Each of 16 MOS was paired with each other MOS in the set, at the sime time
that predicted percentile levels for 15 different pairs of performance
factors were given. Although a ccnjoint procedure later proved effective
for use in arriving at weights for combining performance factors into
overall measures of MOS performance (see Chapter 3), the method tried here
was much too difficult and time consuming for use in scaling large nuri-rs
of MOS/performance leve! combinations.

One method that did prove effective for making large numbers of scaling
utility decisions was the pile placement method, in which judges sorted
cards containing M0S/performance level combinations into piles, based upon
their perceived utility or selection priority. Seven Riles of predicted
performance utility were used, ranging from negative through zero utility to,
high utility. The judges initially sorted 135 MOS/performance level

without complaining about the judgment burden.

Likewise, judges in the ratio judgment method, in which they ev: inated
MOS/performance level utilities in relationship to that of a 90th per.entiie
Infantryman, judged 59 combinations without the task becoming burden<cme.

Using data from one of the last workshops {in phase two, separate
analyses of variance were performed un the mean pile placements and ratio
Judgments given 59 combirations judged by the 12 officers using both
nethods. Remarkably similar £ ratic patterns were obtained (see Table 4.5).
for both scaling methods, there were large mean differences in assigned
ratings for different predicted performance levels. Likewise, there were
significant mean differences for rater and MOS, while the MOS by Percentile
level interaction was not significant in efther analysis. The intraclass
correlation reliability estimete for the pile placement procedure was .58
and the comparable coefficient for the direct ratio judgment was .65.

These results indicated that satisfactory reliabilities for mean
utilities could be obtained by both methods, if the means were based upon 10
or more judges. The correlation between the mean utilities assigned by the
12 officers to the 59 common combinations using the two methods was .89.
Though this intermethod correlation was not as high as might be desired, it
should be increased by using MOS/perfoimance leve? combinations with a
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Teble 4.5

Anslysis of Variance of Pile Placemant and Ratio Ut{lity Values,
Based on 59 Common Combinations (n = 12 0Fficers, Workshop 11)

_Pile Piacement Ratio
Source _df F P>F _RR . PF &
Mode | 69 14.76 .0001 .61 23.54  .0001 .72
Error : 638
TOTAL 707
MOS 11 1.1  .0358 10.98  .0001
Level 4 220.37 .0001 319.42 .0001
MOS X Level 43 .61 L9771 .60  .6589
Rgter 11 8.17 .0001 17.01 .0001

greater range of utilities and by raising the reliability of both sa2ts of
scale values by an increase in the number of judges.

0 lect

In the light of all the information availeble trom the tirst and second
phase workshops, it was decided to use the pile placement and direct ratio
estimation wmethods in the final determinations of the utilities of approxi-
mately 275 MOS x 5 performance levels, or 1,375 combinations. The pile
placement method provided a means of reliably scaling the utility of large
numbers of combinations in a reasonable time period, while the direct
estivation method could be used to place a limited number of combinations on
a reiiable ratio scale having a meaningful zero point and the potential for
assigning negative utilities to low predicted performance levels.

The procedures used to place tne 1,375 combinations on one utility
scaie are described in the nexl section, which alss presconts the resulte of

the third and final phase of the utility scaling effort.

CSTAINIKG A COMPLETE SEYT OF UTILITY ESTIMATES

The goal of the exploratory workshops was to develop a scaling
method(s) for cbtaining utility furctions, for a large set of MOS, that to
the maximum extent possible reflected the relative payoff to the Army of
different levels of job performance. The results of these exploratory
workshops were largely successful. First, fcr the Army jobs being consid-
ered in these workshops, utility scale values varied across MOS in a manner
generally consistent with expectations. Second, the utility values assigned
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by the officers were sufficiently alike to indicate that fairly stable scale
values could be obtained by averaging across officer judgments. Collec-
tively, these results pointed to the feasibilit{ of obtaining information on
the relative value of performance irn Army MOS that could be used to guide
decisions irn a personnel selecticn and classification system.

The next goal was to assign a utility to any predicted level of perfor-
mance on any entry-level MOS. The obtained utility values could be used to
(a) assess the net gain to the Army of using new selection/classification
procedures, &and (b) help guide classification algorithas in optimizing
assignments of individual recruits.

Kethod

Pesign Jgsues. Observations made in earlier workshops of the amount of
time it took field grade officers to place MOS/performance level combina-
tions in piles on the basis of judged utility indicated that they could
Judge 250 combinations in about 1 1/2 hours. Similar observations of the
amount cf time it took to directlﬁ Judge the utility of combinations
relative to the standard of a 90th percentile Infantryman indicated that the
officers could judge SO combinations in about 4f) minutes. It was apparent
that only a subset of the total number of MOS/performance level combinations
could be presented to any one officer.

To place all vtilities on a ratio scale, the pruject staff chose to use
buth the pile placement method and a direct jud?ment methcd. The pile
ities on an interval scale
and the direct estimation method would be used to develop a ratio scaie tor
a target set of MCS by performance combinations against which the interva)
scale values could be calibrated.

To werge the utilities obtained from the two wethods, the same officers
should judge a common set of MOS/performance level combinations using both
methods. Therefore, to adjust fer differences among the samples of officers
assigned particular subsets of MOS/perfcrmance level comhinations in the
pile sorting method, all judges were asked to judge one common set of 60
combinations using both metheds.

Another issue concerned the number of perfoirmance lovels within each
MOS. Because of the large number of entry-level M0OS, the number of perfor-
manc” levels within each MO5 was restricted to five. This number still
allowed for the derivation of a nonlinear function with inflectior points
wheﬁ exgressing utility as a function of the level of performance within
each MOS.

Selection and Grouping of Entry-tevel MQS. AR 611-201, Enlisted Career
Management Fields and Military Occupational Specialties (Qctober 1985), was

used in the selection of 276 entry-level MOS. A1l MOS that listed Skil)
Levei 1 duties and that required an ASVAB Aptitude Area score for assignment
to the MOS were selected.




Consequently, there were 276 MOS times 5 levels or 1,380 MOS/perfor-
mance level combhinations to be Jjudged separately. To meke the scaling task
more acceptable to the judges, seven sets of combinations were formed. The
first set, consisting of 12 MOS times 5 performance levels, or 60 combina-
tions, was to be judged by all judges &nd would provide the basis for a
common utility scale. :

The Infantryman (11B) MOS was selected first hecsuse the utility of the
90th percentile infaniryman was to be used as the standard (set at 100)
against which the utility of all other MCS/performznce level combinations
was to be compared in the direct judgment method. Judgment data from
earlier workshops were used to identify 11 additional MOS that set the
following three criteria: (a) Ho officers had refused to scale the MOS
because of unfamiliarity with the MOS; (b) utility values for the 55
MOS/performance ievel combinations were evenly spread across the range of
utilities assigned all MOS used in the workshops; and (c) extremely low or
negative utilitg values were likely to be. obtained for performance in some
of tha MOS at the 10th percentile and high utility values were expected for
some jobs at the 90th percentile.

The remaining 264 MOS were grouped into six subsets of 44 MOS each.
The subsets were made comparable through a systematic, stratified assignment
procedure. The MOS were first grcuped in accordance with the results of a
cluster anaiysis based upon judgments of job and task similarity (Hoffman,
1987). This analysis identified 23 MOS clusters. The MOS in each cluster
were placed jn numerical-alphabetical sequence. Then every sixth MOS was
aszigned to one of the six subsets, wnich were labeied Decks A, B, C, D, E,
and F.

Each subset or deck contained 280 MOS/performance level combinations --
12 gommon MOS plus 44 noncommon MOS and five performance levels for each
Jobé. The combinations in each deck were randomized hefore being adminis-
tered to the judges.

Sample of Officers Used as Judges. Data from the explcratory workshops
indicated that about 10 officers wculd be needed tc obtain an interjudge
reliability of about .95 in utility judgments. To ensure that a total
sample of 60 officers {10 officers x 6 decks) was obtained, utility work-
shops were held at six CONUS Army posts and in USAREUR. Altogother 74
field grade officers attended the workshops. The 74 participants consisted
of 14 Infantry, 21 Armor, 14 Other Combat (e.g., Artiglery). 12 Combat
Support, and 13 Combat Service Support officers. Most of the officers were
majors; there were 54 majors, 13 lisutenant colonels, and 7 colonels among
the participants.

2Three noncommon MOS and their performance levels were subsequently
dropped from the judgment sets because the three MOS were rescinded from
operational status. Two of these MOS were in Deck C, the other in Deck E.
The number of combinations in the six decks therefore ranged from 270 to
280. For convenience, the number 280 is used in the text and tables to
indicate the numbei: of MOS/performance level combinations in the decks.
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udgment

After a brief overview of Project A and description of the workshop
agenda by the workshop leader, the participants completed a Background
Information Sheet, including items pertaining to grade, military specialty,
current and previous positions, and years of service.

The leader then gave a more detailed overview of the workshop and its
purpose, and discussed assumptions that the participants were to use in
making their judgments. The three critical assumptions are given below (the
complete set of assumptions and copies of the workshop instructions and
forms are supplied in Appendix D).

(1)

-~
(AN ]
~

(3)

The wilitary context for which the utility ot the recruits is
being considered is as follows: The world is in a period of
heightened tensions. There {s an increasing probability that
hostilities will break out in Europe, Asia, the Caribbean, Latin
America, and Africa. The Army's mission is to support U.S. treaty
obligations and to help defend the borders of allied and friendly
nations. Some of the potential enemies have nuclear and chemical
capability. Air parity does exist between allied forces and
potential hostile nations. U.S. Army training and other prepara-
tory activities have been substantially increased. Most combat
&nd associated support units are participating in frequent field
exercises. Most units are heing actively resupplied.

The averall MOS nerformance measure for each MOS represents an
cptimally weighted (for that MOS) combination of several perfor-
mance factors. Thus, recruits at the highest predicted parfor-
mance level (90th percentile) in each M0S are more likely to be
dependable, be proficient in MOS tasks, know the facts and
procedures required to do their jobs, parform more effectively
under adverse or difficult condit. -¢, avoid disciplinary prob-
}ﬁns, provide support to fellow soidiers, and be more physically
t.

The predicted performance levels for the recruit: are accurate.
That i§s, the recruits will actually perform at the predicisd
levels.

Note that the judgment called for in both utility scaling methods was
the relative value of recruits with different predicted performance levels
for the entry-level MOS. The decision te use predicted performance levels
rather than actual performance levels was based upon the fact that, in
application, 2 computerized enlisted personnel selection and classificatior
system would be operating with predicted or estimated performance (a major
purpose of Project A is to fmprove the accuracy of that prediction).

The participants then read a description of the piie placewent metiiod.
Emphasis was placed on the definitions given the seven piles in which the
Judges were to place the MUS/performance levei combinations.
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o High positive utility would probably result {f these recruits
were placed in these MOS.

. Between moderate and high utility would probably result if these
recruits were placed in these MOS.

° Moderate utility would probakiy result if these recruits were
placed in these MOS.

[ Between low and moderate ut{lity would probably result {f these
recruits were placed in these MOS.

° Low positive utility would probably result if these recruits were
placed in these MOS.

() Advantages of placing these recruits in these MOS would probably
be equal to the disadvantages (expected utility = 0).

° Kegative utility would probably result if these recruits were
placed in these MOS. (Any positive contributios would probabl¥
be outweightd by problems associated with low levels of overal
performance.)

Each MOS/performance level combination was printed on a separate card
(see samples in Figure 4.3). On each card there was a short description of
the MOS (Skill Lazvel 1) taken from AR 611-201. The performance level,
either the 10th, 30th, 50th, 70th, or 99th percentile, was also listed on
the card. The instructions indicated that the percentiles were the predic-
ted performance percentiles of recruits, if all recruits were rank ordered
in terms of their predicted performance in the given MOS without regard to
current cut-off scores. The instructions alsc allowed “he judges to place
in an eighth unrated pile any MOS/performance level combinations that they
were not familiar enough with to evaluate. No restrictions were placed on
the number of cards that could be placed in any one pile. The cards in each
deck were thoroughly shuffled prior to the wor{shops. Decks were pssigned
to participants randomly.

Upon completing the pile placement method and a short break, the judges
read the instructions for the direct judgment pethod. After first reviewing
the assumptions and re-familiarizing themseives wiih the 12 commwon M05, the
participants wrote the value, 100, on the 90th pzrcentile Infantryman card,
which was on top cf the deck of 60 cards. The task of the judges was to
assign a utility value to each of the remaining 59 M0S/performance level <
comtinations, taking into consideration that a 90th percentile infantryman
had a utility of 100. Zero and negative utility values were permitted.

The judges wrote the assigned utilities directly on the cards. After
they had gone through the deck once, they were instructed to arrange the
cards in escending numerical order and then go through the cards again,
changing any utility values that they felt were out of line with the others
in terms of the ratios of the assigned utilities.
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RADIO TELETYPE OPERATOR
(Radio TT Gpevator) (MOS 05C)

SUMMARY: Supervises or operatas and instails radio teletypawriter
&nd tape relgy equipment in radio wiotypewriter and tepe relay tactical
or administrative cCommunications nets.

DUTIES: Operatas radio telatype equipment to tranamil and receive
messages.

OVERALL EFFECTIVENESS: 70 percentile

HEAVY ANTIARMOA WEABQNS INFANTRYMAN
’ (MOS 11H)

SUMMARY: Leads or ssrves as member Of heavy antiarmor Crew-
served weapons squad: section, or platoon employing heavy antiarmor
crew-served weapons in offensive and defernsive combat operations.

DUTIES: Assaults and desiroys enemy tanks and armor vehicles,
emplnc rmants, weapons, and personnel with heavy antiarmor weapons

(TOw).

CVERALL EFFECTIVENESS: 30 percentile

Figure 4.3. Samples of MOS/Performance Level combination cards.




Reliability and Vslidity Analyzes

ica 1et dges. An initial question
posed was whether some of the judges' responses were sufficiently atypical
on a priori grounds to warrant excluding these jud?es from later analyses.
For example, if any of the participants did not fully comprehend the task or
its underlying assumptions, or if they were inattentive in accomplishing the
task, then inclusion of their data could decrease the reliability and
validity of the final scale valves.

Four indexes were used to determine the degree of atypicality:

(1) The number of times a judge assigned greater utilities to lower
performance level recruits than to higher performance level
recruits in the same MOS.

(2) The median correlation of the utilities assigned by a judge across
the MOS/perfcrmance level combinations with the utilities assigned
by the other judges.

(3) The mean utility assigned the MOS/performance level combinations
by a judge. Unusually high or low mean values would indicate that
the judge was assigning many of the combinations greater or lesser
utilities than the other judges were.

(4) The standard deviation of the utilities assigned the MOS/perfor-
gance leval combipations by a judge. Large or small standard
deviations would indicate that the judge was assigning &n unusual-
ly wide or narrow range of utilities to the combinations.

These indexes were caiculated for both the pile placement and the direct
Jjudgment data from each judge. Frequency distributions of the eight sets of
indexes viere examined and the judges who had relatively extreme values were
identified.

Of the eight indexes, those considered to be most indicative of
atypicality were high numbers of inversions and/or low median correlations
with other judges for either the pile placement or the direct judgment data.
A "rule of thumb” was adopted that a judge had to have aiypicai vaiues on at
least one of these four indexes to be considered for exclusion. On the
basis of this rule, seven judyes were excluded. Tables 4.6 and 4.7 show the
frequency distributions for th¢ number of within-MOS inversions. Table 4.8
3hows the frequency distributions of the median correlations between the

udges.

The median correlations for the pile placement data were obtained by
forming a separate intercorrelation matrix for the judges assigned each
deck. Here the correlation between any pair of judges was computed across
their joint pile placements of the 280 combinations in their respective
decks. The median correlations for the direct judgment data were obtained
by forming an intercorrelation matrix for all judges. The correlation
between any two judges was computed across the utility values they assigned
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Tabls 4.6

Froqucg:z Distribution of Number of Pile Placement Inversions Made by Judges

{280 Combfinations) ' -
Kumber of Number of R
Inversions Judges Judge 103 s

0 12 .
1-10 24 .;g}
11 - 20 10 :
21 - 30 8

-4 7

4] - 50 2

51 - 60 2

61 - 70 2

71 - 80 1

81 - 100 0

101 - 200 4 4, 38, 64, 84

201 and Above 2 67, 83

Total . 74

2 Some identi{fication numbers for judges are higher than 74 because earlier
lists of judges included a few company grade officers. The final set of
analyses was limited to field grade officers.

Table 4.7

Frequency Distribution of Number of Direct Judgment Inversicns Made by
Judges (60 Common Combinations)

Numbey of Number of

Inversions Judges Judge D S
0 23 LR
1- 5 33 S
6 - 10 8 ".C-"‘,-
11 - 15 ] §;
16 - 20 3 i
21 - 40 0 .
41 and Above 4 4, 53

Total 74
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Table 4.8
Frequency Distribution of Madian Correlations Between Judges

Pile Placement Direct Judgment
(280 Combinations) (60 Common_Combinations)
Median
Correlation No. of No. f
With Other Judges Judges  Judge ID Jdudges Judge ¢
0-.10 1 56 0

A1 - .20 2 64, 83 1 64
21 - .30 2 38, 67 1 53
.31 - .40 0 1 67
.41 - .50 0 1 83
.51 « .60 3 4
.61 and Above _66 _£6

74 74

Total

the 60 common combinations. While over 90 percentile of the judges had
median correiations above .50 for both types of judgments, six judges

had median correlations of .50 or below for either the pile placement or the
direct judgment method. Three of these judges had median correlations of
.50 or below for both judgment sets.

The frequency distributicn of the mean pile placements did not indicate
that any judges had mean pile placements that were out of line or atypical.
However, for the direct judgments, the means of the values assigned the 60
common combinations by three of the judges were considerably higher, and
those assigned by one judge were considerably lower, than the mean values
assigned by the rest of the judges. Examination of the frequency distribu-
tions of the standard deviations of the pile placement and direct jud,ment
utilities assigned by the judges indicated that only three judges had fairly
atypical indexes.

Tabie 4.5 summarizes the information presented above by showing 2!) the
Jjudges who had atypical values for one or more of the eight indexes used.

O0f the 11 judges listed, six had two or more atypical values for number of
inversions and/or median correlations with other judges. Using the rule of
thumb adopted eariier, these six judges were removed from the sample. A

seventh judge, identification number 56, was also removed because this
Judge had 2 median pile placement correlation with other judges of .05, the
lowest recorded for any judge.

Before removing these seven judges, a check was made to see whether as
a group they were in basic agreement with one another. (Here we were trying
to avoid possibly eliminating a ccherent minority of judges who simply had a
different point of view concerning the utility of the various combinations
than did the majority of field grade officers.) The intercorrelations
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Table 4.9
Judges With One or Kore Problems in Their Utility Judgmental Bata

No. of Median
[nver;jgn;b Correlations Mean Utility Utility SD

Judge

Ip 8 Pile Pl Direct Pile PL Direct Pile PL Direct Pile PL Direct
* 4 X X X X
16 X
*38 X X X

45 : X
*53 X X

*56 X
*64 X X X X
*67 X X X
*83 X X X

84 X

86 X

¢ * jpndicates judge's data were removed from later analyses.
b pile PL = Pile Placement; Direct = Direct Judgment.

across the 60 commorn combinations among the seven judges' utilities were
calculated for both the pile placement and the direct judgmeni methods.
Their median intercorrelations were .15 for the pile placements and .30 for
the direct judgments (the remaining 67 judges had median intercorrelations
of .50 and above for both the pile placement and direct judgment methods).
That is, the seven judges agreed neither with the other judges nor among
theTselves. Consequently, their judgments were excluded from the final
analyses.

Imputation of Kissing Data. A number of the judges had failed to
provide utilities for all the MOS/performance level combinations they had
been assigned. Four judges did not record their direct judgment utilities
for one of two coalinaticns. A larger number 23 did not nlace one or more
combinations in any of the seven utility level piles because they were not
familiar enough with the job to assign a utility value. Table 4.10 shows a
frequency distribution by number of unsorted combinations. .

Although the missing judgmerts constituted only about 1 percent of the
total data set, there was some concern that the average scale values of some
MOS might be unduly affected by not being based on the same set of judges as
other MOS. Consequently, the missing values were imputed, using a multiple
regression procedure. Treating each judge with missing data as a dependent




Table 4.10

Frequency Distribution of Unsorted M0S/Psrformance Level Combinations
(Pile Placement Method)

Number of
Unsorted Number of
Combinations Judges

0 51
1-10 15

i1 - 20 2

21 - 30 4

31 or More _2
Total 74

variable and judges with complete data as candidate independent variab]es3.
analysts used a stepwise variable selection routine to select judges whose

utility ratings or pile placements added the most to the prediction of the

known utility values of the judges with missing data. Judges (independent

variables) were allowed to enter the multiple regression equation provided

that their f ratio to enter was significant at the .10 level. The muitiple
correlation coefficients obtained for the most part were .50 or higher.

Comparison of Monedited and Edited Data. The cumulative effect of
removing seven judges and imputing pile placement or direct judgment
utilities for other judges was assessed through comparing the intercorrela-
tions and reliabilities of the nonedited and edited data sets. Table 4.1}
shows that for the pile placement data, the l-rater and n-rater reliabili-
ties did improve for the three decks (B, D, and E) for which one or more
Jjudges had been removed. The 1l-rater reliabilities improved from about .58
to .73 on the average. In contrast, the imputation of pile piacement values
for the combinations that were not missing one or more judges had prac-
tically no effect on the obtained reliabilities.

The 1-rater and n-rater reliabilities ot the 60 common MOS/performance
level combinations were also obtained for both the nonedited and edited
ratio scale data. The l-rater reliability rose from .564 for the ncnedited
data to .653 for the edited data and the p-rater reliability (based on 74
judges) increased from .990 to .992. When the pile placement reliabilities
for the 60 common combinations were computed for compariscn purposes, the 1-
rater reliability rose from .673 to .746, while the p-rater reliability rose

3Here, the correlations are computed over the MOS/performance level
combinations rated in common by the judges. The performance percentiles
assigned to the combinations were used as an additional independent
variable.
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Table 4.11

Intraclass Reliabilities for Pile Placament Data by Deck
(Common and Noncomson Combinations)

Noredited Data fdited Data .
No. of No. o

Deck Raters 1-Rater p-Rater Raters 1-Rater gp-Rater

A 12 .778 .977 12 774 .976
B 13 .548 .939 11 .707 .964
C 12 .718 .968 12 717 .968
0 13 622 . .954 11 .752 .971
E 12 .562 .937 9 733 .961
F 12 .657 .958 12 .658 .958
Average .648 .956 .724 .966 -

from .993 to .995. The high values for these p-rater reliabilities indicate
that not much is to be gained by such editing whe~ the number of judges is
large.

The correlations between the utilities obtained for the noredited and
edited data were very high. Table 4.12 shows that even for the decks (8, D,
and €) where judges were dropped because they were not typical, the correia-
tions of mean pile placement across the 280 combinations averaged .990. The
corresponding correlation for the mean direct judgment utiliti2s assigned
the 60 common combiraticns using nonadited and edited data was .999. While
it is apparent from these resuits that not much was gained by editing the
data, it is also evident that the editing did not unduly affect the resul-
tant relative utility values.

Scaling Method Reliabilities. The small differences in reliability
obtained for the edited vs. nonedited data should not obscure the finding
that the average scale values assigned to the M0OS/performance combinations
had a very high degree of reliability. The p-rater reliabilitiac for the
six separate decks ranged from .958 *o .976 for the edited pile placement
data. The n-rater (67 judges) reliability for the edited direct judgment
utilities of the common combinations was .992. The corresponding reliabil-
ity for the pile placements of the common combinations (across all decks and
the 67 judges) was .995. The correlation obtained between the average scale
values from the two methods across the 60 commcn combinations was .98.

This high correlation is nct wholly atributable to judges simply
assigning higher valuss to combinations with higher percentiles. This can
be seen by the correlations between average pile placement and direct
Judgment utilities attained when the correlations are computed across the 12
conmon MCS holding percentile level constant. These correlations, presented
in Table 4.13, had an average value of .77. The p-rater (67 judgesg
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Table 4.12
Corielation Batween Nean Pile Placement Using Konedited and Edited Dats

Edited vs.
Number of Nonedited
Deck Combinations Correlation

A 280 .9998
B 280 .9930
ce 270 .9999
D 280 .9429
gb 275 .9856
F 280 .9998

T MOS 16L and 27Q were rescinded as of 31 October 1987, so their data
were deleted.

B MOS 24W was rescinded as of 31 Cctober 1986, therefore its data
were deleted.

Table 4.13

Correlations and Reliabilities of Pile Placemert and Pirect Judgament
Scale lit{lities Holding Percentile Levei Constant

n-Rater Reliability

Percentile Number of Common Correlation of Pile Direct
Level Combinations Mean PP with D)2 Placament Judgment
10 i .85 .89 .67
30 12 .84 .90 .68
50 12 .59 .88 .83
70 12 .63 .82 .95
90 12 .95 .94 .97
Average .77 .89 .82

4 PP = Pile Placement; DJ = Direct Judgment

reliabilities averaged .89 and .82 respectively for the pile placement and
direct judgment utilities when the reliabilities were computed for each
percentile level separately.

These results clearly demonstrate that, in making their utility
Judgmants, the judges were reacting to more than the percentile levels
assigned to the combinations. Figure 4.4 shows the bivariate plot of mean
pile placement and mean direct judgment by percentile level for the 60
common combinations.
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tive Interva 2 . It is of interest to note which
MOS/performance level combinations received the lowest and highest utili-
ties. Does the pattern seem reasonable? Do the relative values make sense
given what we know about the MOS? Table 4.14 presents the noncommon .
combinations that received mean gile placements of 1.1 or less b{ the 9 to
12 officers who judged them. (The lowest or negative utility pile was
as<igned a value of 1.0.) Poor performance (10th percentile) was assigned
the s0st negative utility for regairers of complex military equipament and
for the Cardiac Specialist and Pharmacy Specialist. In each of these MOS,
the consequences of poor performance are judged to be especially costly.

Table 4.14

List of KOS/Performance Level Combinations Receiving Lowest Pile Placemsents
(Mean Placement 1.1 and Below)

Mos 108 MOC Name
23N NIKE/HERCULES Track Radar Repairer
34y Field Artillery Tactical Fire Direction Systems Repairer
35R Avionic Special Equipment Repairer
63N MG60A1/A3 Tank System Mechanic
67N Utility Helicopter Repairer
67R AH-64 Attack Helicopter Repairer
67Y AH-1 Attack Helicopter Repairer
688 Afircraft Powerplant Repairer
68F Aircraft Electrician
91N Cardiac Specialist
91Q Pharmacy Specialist

8711 associated performance levels were at the 10th percentile.

Table 4.15 lists the noncommon combinations that received the highest
pean pile placements (means of 6.9 or more on a scale of 7). This list
includes both repairers and operators of advanced weapon systems. High
performance in two intelligence MOS, 968 and 98, was also assigned a high
utility. In comparison, the mean pile placement for the 90th percentile
Infantryman (113? was 6.6.
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Tabie 4.15

List of %0S/Performance Leveil Combinations Paceiving Highest Pile Placements
(Kezn Placement 6.9 end Above)

M3 _10° MOS Name
11H Heavy Anti-Armor Weapons Infantryman
13C TACFIRE Qperations Specialist
13R Field Artillery Firefinder Radar Operator
15¢ Pershing Missile Crewmember
150 MLkS/Lance Operations/Fire Directions Specialist
16J Defense Acquisition Radar Operater
21L Pershing Electronics Repairer
24E Improved Rawk Fire Control Mechanic
24L improved Hawk Launcher and Mechanical Systems Repairer
24P Defense Acquisition Radar Mechanic
34L Field Artillery Digital Systems Repairer
35R Avionic Special Equipment Repairer
45N M60A1/A3 Tank Turret Mechanic
457 Bradiey Fighting Vehicle System Turret Mechanic
638 Light Wheel Vehicle Mechanic
63N M60A1/A3 Tank System Mechanic
67R AH-64 Attack Helicopter Repairer
67X Heavy Lift Helicopter Repairer
688 Aircraft Powerplant Repairer
968 Intelligence Analyst
2gC EW/SICINT Analyuct

3A11 associated performance levels were at the 90th percentile.

The field grade officers who served as judges came from a variety of
Army backgrounds. Analyses were conducted to determine whather officers in
different military primary specialties assigned significantly different
utilities to the common MOS/perforwance level combinations. First, the
officers in the Combat branches were placed into four categories -- Armor,
Aviation, Infantry, and Other Combat (Air -efense and Artiilery). Then, the
separate means of the direct judgment utilities cf each of the 59 common
combinations were compared, using analysis of variance.
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Comparison of Utiljty Ratings by Different Offjcer Groups. To further

test whether the type of judge influenced utility ratings, a separate linear
regression equation was computed for each of the 12 common MOS for each
Judge, using performance percentiles as the independent variable and the
direct judgment utilities assigned by the officer as the dependent variable.
The mean slopes and the mean y-intercepts or equatfon constants of the
officer groups were then analyzed for significant differeaces, using
separate analysis of variance for the 12 regression slope seans and the 12
intercept means.

Analyses were conducted to determine whether officers in different
primary military specialties assigned significantly different values to the
varfous combinations. Simiilar sets of analyses of variance tests were run
comparing the utilities assigned by Combat, Combat Support, and Combat
Service Support officers. In addition, the utilities assigned by the 47
majors in the sample were compared to those assigned by a combined group of
20 lieutenant colonels and colonels.

In all, only 10 of the more than 250 statistical tests run to compare
varfous types of officer ?roups were significant at the .05 level. Examina-
tion of tge significant differences that were obtained did not reveal any
trend in the data indicating that certain types of officers favered particu-
lar M0OS or performance leve?s.

Estimetion of Ratio Scale Ytilities From Pile Placement (Interval)

Data. A basic objective of the overall research desigii was to place all
1,380 MOS/performance level combinations on the same utility scale. Using
the averages (across all judges) of the direct judgmant utilities 2ssigned
the 60 common combinations as the dependent variable, and the pile placement
cf the same common combinations as thke basic independent variable. an
equation was derived for each separate group of judges expressing direct
Judgment utiiities as a function of average pile placement.

This equation was then used to estimate the ratio scale values (direct
judgment utilities) that each group would have assigned all the noncommon
MOS/performance level combinations if they had been given that scaling task.
It was assumed that since these equations would place all the sstimated
utility values on the same scale, minor group differences in pile placements
of the 60 comron combinations viouid De averaged oui. (As the judges were
assigned randomly to decks, any differences among the groups in mean pile
placements could be attributed to sampling error.4)

To explore the use of alternative regression equations for estimating
the ratio scale vaiues from the pile placement deta, a subset of 20 of the
common combinations was temporarily set aside and not used in the initial
derivation of the reregression equations. These 20 combinations came from

4Ana?ysis of variance significance tests run on the 59 common
combinations tc compare their mean pile placements by deck resulted in only
one significant difference, a result easily attributabie to chance.
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four MOS having performance percentiles that had utilities fairly evenly
spread across the range of ratio scale utilities (based on the 67-judge
averages).

Since both estimated and actual values would be avaflable for these 20
combinations, the ability of alternstive regression equations to estimate -
ratio scale utilities froe the pile placement data could be evaluated or
cross validated. That is, a regression equation from each deck based on 40
common combinations could be used to estimate the ratio scale values of
the 20 set-aside combinations, for which agtual values were available.

Two indexes of how well the estimated ratio scale values corresponded
to the actual vaiues were (&) the mean difference between the actual and the
estimated values, and (b) the square rcot of the mean square of the differ-
ence hetween the actual and esstimated values. The two indexes were computed
using five different sets of independent variables:

(1) Average pile placement of the 40. combinations.

(2) Average pile placemsnt and the performance percentiles
of the 40 combinations.

(3) Average pile placement and the square of the average pile
placement.

(4) Average pile placement and the cube of the average pile
placement.

{5) Average pile placement and beth the square and cube of
average pile placement.

The square and the cube of the average pile placements were used as
independent variables because the by-deck bivariate plots of the average
ratio scales (the dependent variable) versus the average pile placement (the
independent variableg suggested that there might be inflections in the best
fitting lines at the two ends of the utility continuum. This might be
brought about by the restriction inherent in the procedure used that limited
the judges to sever utility levels when placing the combinations into piles.

Table 4.16 shows the results of these analyses. The equations based on
all five sets of independent variables tended to overestimate somewhat the
actual utilities of the 20 holdout combinations. This tendency was most
pronounced for combinations having intermediate actual utilities. In
general, the equations tended to underestimate the utilities of the holdout
combinations having high actual utilities, and slightly cverestimate the
utilities of the combinations having low actual utilities. The best balance
was achieved by using average pile placement and both its square and its
cube as the independent variables.

The lowest mean squares for prediction errors was also obtained by the
equations that used the average pile placement and both the square and the
cube of average pile placement. For all equations, the largest squared
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Table 4.16

Comparison of Equations Estimating Ratio Scale Utilitias From
Pile Placesent Data (n = 20 Combinations in Each of & Decks)

$q. Root
of
Average Average Average Bz
Equation Independent Varijable (A - E)8 (A - £)2 of packs
Average pile placement (PP) - .87 9.15 .943
PP and perfgrmance percentile -1.65 10.01 .950
PP &nd PP; - 086 9004 .944
PP and (pP)3 - .85 9.01 .944
PP, (PP)Z, and (PP)3 - - .79 8.96 .945

8actual ratio scale utility (A) minus estimated ratio scale utility (E).
bForty common combinations were used in e&ch deck to obtain the squares of
the miltiple correlation coefficients (R€).

errors were for the combinations having actual abilities in the mid-range.
As mentioned above, the equations slightly, but consistently, overestimated
-these utilities.

Based on these data, pile placement and its square and cube were used
as the independent variables. The equations for each deck were recompuied,
using the pile placement and direct judgment values for all §0 combinations.
Table 4.17 presents the adjusted correlation coefficients (R%) obtained for
each deck,.as «ell as the actual equation weights. The multiple correlation
coefficients remained high (about .97 on the average). The sign of the
weights obtained formed a fairly consistent pattern, with average pile
piacement always having a positive weight, and (except for Deck A) the
square and the cube of average pile placement having negative and positive
weights, respectively.

Cross-Va'iidation of Estimation Equations on a Holdout Sampie. How would
the uiilily velues derived from the egquaticns given in Table 4,17 compare
with utilities obtained from direct judgments by field grade officers? To
explore this question, the participants® in the last vtility workshop were

given an additional 40 combinations (8 MOS x 5 levels) on which to make their

SNone of the 10 participants were Armor officers, unlike the remaining
sample where 17 of the 58 officers were Armor officers. One of the 10 was
Judge 1D #83 who, as noted earlier, was removed from the sample because of a
large number of inversions and low medium correlations with the other judges.
Hence the final analyses from this workshop were based on nine participants.
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Table 4.17

Multiple Regrassion Equations for Estimating Ratio Scale Utilities
From Average Pile Placement Data (Based on 60 Common Combinations)

Deck

Independent

_Yariable _ ~A__ _ 8 _ _€c _0 __E F
Pile_placement (PP) 14.00 21.81 43.39 24.09 46.99 49.45
pp)2 1.455 -.323 -5.785 -1.344 -6.922  -6.932
pp)3 -.053 .067 .485 .169 .545 .549
Intercept -34.09 -41.75 -69.44 -47.74 - -63.80 -77.85
Adjusted R2 .965 .926 .954 .944 .912 .924

direct judgments of utility. The mean of the direct judgment utilities
given these 40 combinations by these officers could then be compared to
values from the other 58 officers computed by formulas derived for each deck
excluding the data obtained from the last workshop.

Before the utility comparison, the set of 40 new utility estimates from
the holdout sample were adjusted so that the new values corresponded to the
utilities that could have been expected if the remaining sample of 58 judges
had actually evaluated the additional 40 combinations using the direct
Judgment procedure. A multiple regression equation was derived using the
mean direct judgment utility assigned the 60 common combinaticns by the 58
officers as the dependent variable, and the mean utilities assigned the 60
combinations by the nine officers, the square of these utilities, and the
performance percentile of the 60 combinations as the independent variables.
This equation was then used to obtain the estimated direct judgment values
for the 40 extra combinations. This procedure adjusted the holdout sample
utilities for random and nonrandom differences between the holdout and
remaining sample judges in the direct judgment of the 60 common
combinations.

As shown in Table 4.18, very high correlations (.97) were obtained
between the utilities estimated from the separate deck equations and the
holdout sample unadjusted and adjusted direct judgment utilities. Moreover,
the utility means, standard deviations, and rarges for the 40 extra combina-
tions obtained from the holdout sample direct judgments were quite similar
to those estimated from the deck equations. This was especially evident
afi>r adjustment for utility differences between the two officer samples on
the ir direct judgment of the 60 common combinations.
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Table 4.18

Comparison of Utilities Obtained for 40 Extra MOS/Performance
Level Combinations

Qrigin of Variable Standard

Utility fstimate Judges Hean Deviatiogn Range
(1) Direct judgments by 9 62.8 38.4 -9.7 to 123.7
holdout sample of
ofticers

(2) variable 1 adjusted for 9.58 56.2 36.5 -5.8 to 110.8
differences between the
hotdout and remaining
samples on 60 common
combinations

(3) Separate deck equations 58 £6.3 36.1 -8.2 to i11.7
based on data frcm
remaining officar sample
only

Jntercorrelations

(1) (2)
1 c-- ———
§2§ .9934 -e-
3 .972 .973

dvariabie 1 was used in the derivation of Variable 2.

ThE FINAL UTILITY VALUES

A1l the analyses that have peen described were performed for the
purpose of estabiishing the reiiadiility and vaiidity of the utiiity esii-
mates for MOS by Performance Level combinations obtained by ucing the
technique described in this chapter. A1l of these reliability and vatidity
analyses were based on data that had been carefully edited for missing data
and outliers. The analyses support the conclusions that:

(1) For both methods the reliability of a single judge is reasonably
hign.

(2) For both methods the reliability of the average value produced by
11 judges or more is very high.
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(3) Reliabilities are high even when performance level {s controlled
and differences are due only to MOS differences within performance
level.

(4) The agreement between the two methods when scale values are
compared on a set of common stimuli is very high and equal to the
limit of their reliabilities.

(5) Officers of different ranks or MOS specialties do not produce
different patterns of scale values.

(6) Patterns of high and low utility vaiues "make sense.®

{(7) A relatively siaple exercise in eguation fitting produced a useful
wethod for estimating ratio scale values (which could not be
cbtained for all M0S by Performance Level combinations) from the
tnterval scale values obtained from all MOS by Performance Level
combinations, using the pile placement method.

(8) As determined on a cross-validation sample of stimuli, the equa-
tions used_to estimate ra%io values from interval data were highly
accurate (Restimated X actual 4 g7),

tilities for MOS/Performance Level Combinations

The derived equations for each deck were used to estimate the ratio
scale utilities for the noncommon MOS/performance level combinations for the
entry-ievel iist of €73 MUS. These vailues are given in Appandix F, aleng
with the actual average direct judgment utilities for the 60 common combi-
nations.

Consequently, Appendix F represents the “"bottom line®” of the Project A
utility scaling work at the end of F87. It contains ratio scale utility
values for 273 x 5, or 1,365, MOS/performance level combinations. Within
the limits of the reliability and validity evidence discussed in this
report, the 1,365 combinations have been placed on the same scale. As an
example of this extended MOS list of utility values, the ratio scale values
for the 19 Project A MOS are shown in Table 4.19.

Equations for Estimating Utilities for Continuous Performance Distributions

To make it possible to assign a utility value to any performance
percentile within an MOS (not just the 10, 30, 50, 70, and 90 percentiles),
a separate equation was derived for each of the 273 MOS relating performance
percentile and the square and cube of performance percentile (the indepen-
dent variables) to utility (the dependent variableg.

Each equation was based on five data points, the estimated (or actual)
average ratio scale utilities respectively assigned the 10th, 30th, 50th,
70th, and 90th percentile levels within the M0S. To determine the general
shape of the relationship between percentile level and utility across the
MOS, a stepwise multiple regression procedure (SAS) was used. The order of
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Table 4.19

Avarage Ratio Scale Utflities by Performance Percentile
For the Project A KOS

Parcentile
MOS 10 3¢ - . 10 90
118* 4.5 38.7 61.7 82.3 100.0
128 5.1 47.2 63.3 86.8 112.6
138 20.8 35.0 67.1 85.2 111.7
165 -8.2 33.4 30.3 77.3 105.6
19€ 8.4 45.6 68.3 98.0 108.2
27E -13.8 "31.0 50.7 91.1 115.2
31C -6.4 25.4 54.3 86.8 97.9
518 22.7 36.9 54.0 65.9 59.3
54F 1.8 31.7 45.4 89.1 108.7
558 0.6 40.1 61.5 82.6 100.2
638 0.5 35.0 55.1 87.7 111.7
64C 72.7 48.8 52.2 81.9 79.6
67N -24.0 8.5 46.9 80.5 107.7
71L 0.5 27.3 54.3 70.8 86.8
76W 15.5 39.2 59.1 73.5 82.7
76Y -5.0 33.1 66.4 81.5 92.7
91A -4.0 17.6 52.5 76.6 100.2
948 2.7 27.4 63.9 85.5 90.8
958 -8.2 38.6 63.1 84.2 108.7

*Ore of 12 common MOS assigned actual ratio scales.

entry of the independent variables into the equation and the significant

levels and signs (positive or negative) of their regression weights were
noted for each MOS equation.

The equaticns derived for the 273 MOS are summarized in Table 4.20.
Performance percentile was the first independent variable to enter into the
equation for each MOS. For 91 of the MOS equations, a second independent
variable entered the equation with a statisticaily significant weight (.10
level of significance). For the mcst part (95%), this second variable
entered with a negative weight, indicating that the rate of increase in
utility was declinin? for higher performance percentiles. The cube of
performance percentile was selected as the second equation variable a little
more often than the square of performance percentile (52 vs. 39 times). Ffer
only three of the 91 equations did a third independent variable also enter
the equation significantly (.10 level). This would indicate a best fitting
line with two inflection points.
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Table 20

Summary of MN0S-Specific Equations Derived for Estimating the Utility of
Performance at Different Parcentile Lavels

First Variable Second Variable Third Variable

Entering Also Entering Also Entering

Significantly Significantly Significantly

Jnto Equation Jnto E€quation Into Equation

Sign of ' Sign of Sign of

Regression Weight Regression Weight Regression Weight

ndent Var S = ~ = . =
Performance percentile (P) 273 0 0 0 0 0
Percentile squared SPE) 0 0 1 k] . | 1
Percentile cubed (P°) __0 0 4 _48 . 0
Total 273 0 5 86 2 1

Figure 4.5 shows bivariate plots between utility and performance
percentile within three MOS. Line B in the figure shows a typical plot when
the relationships are essentially linear between utility and performance.

An exampie of a pioil wiere a second variable (percentile SGuared) enters
into the regression equation with a negative weight is provided by line A
while line C shows an example where the second independent variable entering
the equation is percentile cubed.

Kotice the very high values of adjusted g? in the examples shown. The
five data points in the plots were determined from utility judgment data.
As shown earlier (see Table 4.13), reliable differences between the util-
ities assigned MOS are obtained at all percentile levels when performance
percentile is heid constant. Within M0OS, however, utility is highly
predictable from performance percentile, though the relationship is fre-
quently not linear over the range of performance.

The operational significance of these findings is that the utility of
assigning a recruit to any MOS can be estimated using a within-M0S equation
to relate the level of the recruit's predicted performance in the MCS to his
or her utility for that MOS. These utilities, in turn, could be used to
.help decide the MOS to which the recruit should be assigned under an
algorithm for optimizing job assignments. -
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DISCUSSION AND CONCLUSIONS

Perhaps the most {fmportant finding in this first research effort to
establish utility values for different levels of performance in all Army
entry-level MOS is that it can be done. One can fault the subjective nature
of the judgments called for, but the fact remains that the mean utilities
had very high reliabilities, both within and between methods (for example,
for the common set of combinaticns, .99 within the utility scaling method
and .98 between methods). The high correlation (.97) and similarity between
the utilities derived from separate deck equations and the utilities
assigned directly by the holdout officer sample (Table 4.18) further attests
to the stability of the utilities across methods and officer samples.

The high reliabilities of the @ean utilities assigned the M0S/perfor-
mance level combinations, and the lack of any clear pattern of differences
in average utilities assigned by officers from different MOS specialties,
also indicate that similar values would result if the utilities were
assigned by a different sampie of officers than the one used in this
research. Field grade Army officers apparently share similar perceptions of
the relative worth/costs of low and high performance in Army MOS. This
research clearly demonstrates that this shared organijzational value function
can be reliably scaled.

The finding that consistent differences in the utility of performance
are obtained for different MOS at eacb percentile level is also worth
noting, especially when combined with the finding that the relative ranking
ot the MOS in terms of their utility levels shifts depending upon the
predicted performance level. A personnel assignuent algorithm that tcok
these utiiity differentials into account at all performance levels would
m:st likely be able to effect more optimal Army-wide assignments than one
that did not.

However, a number of critical problems need to :: addressed before
utilities similar to the ones obtained in t'ns research can be used opera-
tionaliy. Foremost perhaps is the problem of how to ensure that the proger
distribution of available personnel talent ‘s assigned to each MOS. An
assignment algorithm that paid attention oniy to the utility of assigning
individual recruits to MOS or CMF, without regard to the utility of the
total distribution of low- or high-quaiity personnei Deing assigned to each
job, could result in certain jobs being filled by insufficient numbers of
technically proficient recruits. Research to determine the utility of
different distributions of available recruits in Army jobs is the subject of
an ongoigg7 arallel effort being undertaken by ARI researchers (Nord &
white, 1 .

Another issue concerns obtaining the acceptance of these utility values
by those who are responsible for personnel policies and decisions. Such
anproval ic unlikely tc occur unless it can be demonstrated that use of the
utility information would result in more optimal manpower allocations. Work
is row in progress (Nord & White, 1987) to examine the effects of using (or
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not using) these job-specific utility functions to make personnel classi-
fication and jeb assignment decisions.

Yet another issue concerns the duration of time that the recruits
actually  tain in the Army. A1l other things being equal, recruits who
compiete Ltheir first tour of enlictment will have higher utility than those
who do not. Similarly, high-quality soldiers who reenlist will have more
utility to the Army than those who fail to reenlist.

A related consideration 1s cost. Recruiting, tr2ining, maintaining,
and retaining high-quality soldiers is & costly operation. These costs are
not equal across Army jobs. It costs more to recruit high-quality perscnnzl
than it does to obtain recruits of lower quality. Likewise, it may take
Tonger and be more costly to train soldiers in high-technology career
management fields than in sote other types of (M". OGObviously, potential
cost, reenlistment propensity, and HCO potential ail should be considered,
if 2t ail possible, in making the initial assigrments of recruits to jobs.

Finally, assuming that judged utility of performsnce has a role in an
optimal ciassification an¢ job assignment system, questions remain concern-
ing how the requisite judgments should be ogtained operationally. What
typ2s ot officers shouid make the judgments involved? How often do the
resultant utility functions have to be updated to keep the utilities
current? Do the utilities of all entiry-level M)S have to be determined, or
can the utilities for most MOS be inferred from thuse assigned a representa-
tive sample of MOS taken from career management fields or other MQS
groupings?

Clearly, this research has affirmatively answered the question of
whether a coherent, reliable set of relative utility values could be derived
for all performance levels in all entry-level Army MOS. The next steps
involve how to mcke bect use of that finding in imgroving the Army's
selection, classification, and assignment processes.
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Chapter §
JOB ANALYSIS OF SECOND-TOUR PERFORMANCE!

INTRODUCTION

As Project A entered its fifth year, a major added area of criterion
development centered on job analyses and performance assessment for Army
enlisted personnel who have been in the Service for 3 to 5 years -- a cohort
that we now refer to as the "second tour.® The nverall goals of this later
part of the project include daveloping selection/classification procedures
that will aid in identifying accessions who have high potential to become
successful noncommissioned officers (NCOs) after reenlistment.

General Approach

To encompass NCO potential in the Project A research domain, the
original Research Plan provides for a second-tour followup of soldiers
tested in both the 83/84 Concurrent Validation sample and the 86/87
Longitudinal Validation sample. As described in earlier reports (e.g.,
Campbell, 1986a), the CV sample was made up of individuals who enterad the
Army in the 83/84 "window" and were assessed on the predictor battery and
criterion measures during 1985/86. The LV sample was tested during 1986/87
on the experimental predictor battery as they entered the Army and will be
assessed in 1988 on the performance measures. The second-tour followup of
the 83/84 cohort will involve extensive measurement of the performance of
the individuals who were assessed during the CV in 1985 and are still in the
Army in 1983. The second-tour followup of the 86/87 cohort will be
conducted in 1991.

To identify valid selection/classification procedures for assessing NCO
potential, measures of second-tour job performance are needed. After the
criteria are availeble, the following questions can be examined:

[ To what extent does the experimental predictor battery
predict performance beyond the first term of enlistment?

) Does early performance predict later performance, when
additional responsibilities, such as supervision and
leadership, are presumably required?

° What combination of selection/classification test information
and first-tour performance data is most effective for predicting
second-tcur performance?

IThe initial draft of this chapter was written by Charlotte H.
Campbell of the Human Rescu~ces Research Organization.
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° How does entry-level training performance relate to later
job performance in the first and second tours?

Before criterion measures are developed and the above questions addressed,
"second-tour” job analyses of the NCO position needed to be wmade.

In the first-tour job analyses ir earlier Project A research, we used
both task-based and critical incident-based methods to obtain the needed
information. The task-based msethod involved heavy reliance on existing job
information, supplemented by inierviews with job experts, to first identify
all the relevant tasks encompassed by a job; from this list, a smaller set
of tasks was chosen to represent the fu'il domain for measurement purposes.
The critfcal incident-based wethod involved conducting a series of workshops
irn which job experts generated examples of good, poor, and average
performance. These examples were then clustered into dimensions of
performance, in a fashion similar to that used in developing behaviorally
anchored rating scales (BARS) (Toquam, et al., 198¢).

This informaticn-gathering approach was, in our judgment, reasonably
successful for the earlier analysis of entry-level jobs. FKowever, second-
tour scldiers were expected to zave supervisory and ieadership responsibil-
ities &s well as technical job requirements. Supervisory behaviors tend to
be continucus rather than discrete, are not easy to observe and measure, and
are difficult to fix in time (Rumsey, 1987). Consequently, the basic job-
analytic methods used earlier were mdified and extended, as described in
this chapter, to accommodate these expected properties of the second-tour

inh ~antant
220 gonlent .

Specific Objectives for the Second-Tour Job Apalysis

The cverall ?oal of the second-tour job-analytic work was to define the
gomain of higher level performance requirements for a representative sample
of Army eniisted jobs. Specifically, the objectives were to:

° Describe the major differences between entry-level and higher
level performance content, within Military Occupational
Specialty (MOS).

() ge;cribe the major differences across MOS within the higher level
obs.

. Cescribe the srecific nature of the supervisory/leadership
component of thece higher level jobs.

Once these objectives were achieved, and full descriptions within and
across MOS were available, the information would be used to address four
questions about measurement of NCO potential:

° What should be the conte t of the new criterion measures?

° What kinds of measurement methods are needed?
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° Are separate measures needed for each job? Or are the jobs so
similar that the same measures can be applied to all?

¢ To what extent can measures developed for entry-level soldiers be
used among higher level scldiers?

The methods and results of the multiple approaches used to analyze the
higher lavel positions are described in this chapter.

e c ~jour 0

The second-tour (as noted earlier, Project A use:s this term to desig-
nate soldiers who have been in the Army 3 to 5 years) samples werz2 taken
from the nine MOS (known as Batch A) that had been criginally designated for
more intensive job-specific performance measurement during the first-tour
data cullections. They were drawn from the full sampie of 19 Project A MOS
that were selected because of the following characteristics: (a) high-
density MOS that would provide sufficient sample size- for statistically
reliabtle estimates of new predictor validity and differential validity
across racial and gender groups; {b) representative job content; (c) repre-
sentative of the Army's designated Career Management Fields; (¢) high-
priority MOS, as rated by the Army in the event of a national emergency; (e)
representative of combat, combat support, and combat service support MOS.

The paygrade of these "second-tour" soldiers at the time of data
collection will vary from one MOS tc another because of differences in MOS
density and Army promotion needs, which affect reenlistment rates and
promotion opportunities (Table 5.1). We expect thai, depending on M0S, from
15 to 68 percent will be classed as Skill Leve) 2 (E5 NCOs). Most of the
others will be Skill Level 1 (E1 through E4; most will preobably be E4), and
2 very few will be Skill Level 3 (€6 NCOs).

There were severa! reasons for defining the second-tour cohort in terms
of time in service rather than in terms of paygrade, skill level, or
reenlistment rate. None of these designations would produce a "clean" or
“pure” cohort; not everyone with 3 to ! years of service will be at the same
payurade or skill level, and reenlistment rates differ across MOS. The
situation would be even less clear if the cohort were defined as ES or as
Skill Level 2. For example, at any given time mary E4s are filling E5
positions and there is no reasonable way to account for all the situational
contingencies that lead to this result; thus, the distinctions between E4
and E5 may not correspond to the actual duty positions being filled. Alsc,
"skill level" is a task designation, &and the number and proportion of Skill
Level 2 tasks vary widely across MOS. At any given time a particular Skill
Level 2 task might be performed by an E4, E5, or EG.

If the cohort tc be sampled is defined by time since Basic Trairing,
the measurement goal 15 to predict performance at 2z future date, not to pre-
dict performance cn Skill Level 2 tasks, or as an E5, whenever that occurs.
Consequently, the rate at which an individuil has progressed will become
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Table 5.1

Projected Parcentage of Second-Tour Cohort by Skill Level at Time of Data
Collection Planned for Summer, 1988

Reenlistment Skill Level

)
MOS —Percent = 3Sll a2 3
118 Infantryman 27 41 58 1
138 Cannon Crewman 31 70 30 0
19€ Armor Crewman 38 31 68 1
31C  Single Channel Radio Operatop? 35 41 58 1
638  Light Wheel Vehicle Mechanic k)1 84 15 1
88M  Motor Transport Operator® 25 80 .20 0
71L Administrative Specialist 40 64 35 1
91A/B Medical Specialist/Medical NCOd 37 59 41 <1
958  Military Police 26 34 66 <1

T Initially termed Radio Teletype Operator.

b Initially termed Vehicle and Generator Mechanic.

C Initfally MOS 64C.

d Some MOS 91A soldiers will change to MOS 91B when they are promoted to
Skill Level 2.

part of the performance criterion. Defining a cohort in this time-oriented
ua¥ appears to be the only feasible way of capturing a sample with which to
validate prediction of NCO performance after the first reenlistment and
before the second tour ends.

Thus the cohort for the first longitudinal follow-up in the summer of
1988 is specified to consist of soldiers in the Batch A MOS who were
previously tested on predictors and first-tour measures in the Concurrent
Validation, have 3 to 5 years' time in service#, and are still in the same
MOS in which they were previously tested (excepting the 91A who may be 91B).
For the second longitudinal follow-up, the cohort will be comprised of
soldiers in the Batch A MOS who entered the Army in 86/87, have 3 to 5 years
in service in the same MOS in which they received initial training, and are
currently being tested on the Experimental Predictor Battery and the train-
ing knowledge and performance measures; tney will be assessed with the
first-tour criterion measures of job performance in the summer of 1988, and
I;g?Iistees are to be assecsed with the second-tour performance measures in
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THE JOB AMALYSIS PROCESS FOR THE SECORD TOUR

Ouring the first three years of Project A, significant time and effort
were devoted to gathering jo ana!¥sis information for first-tour
performance in each of the nine selected MOS (C. K. Campbell, R. C.
Campbell, Rumsey, & Edwards, 1986; Toquam et al., 1986). Sources of
information inc{uded the Soldier's Manual of Common Tasks - Skill (evel ],
the MOS-specific Soldier's Manuals, the data trom the MOS-specific Army
Occupational Survey Programs AOSPS, generation and content analysis of
critical incidents by MOS subject matter experts (SME), and Army personnei
sanagement records and policies. The job information was used to develcp a
variety of first-tour performance measures: hands-on job sample tests,
written job knowledge tests, behavioral summary rating scales, self-report
questionnaires regarding auministrative actions, and questionraires
Igga;ding recency and frequency of task performance (C. H. Campbell et al.,

87).

8y Army ?o1icy, every soldier is responsible for the ability to perferm
211 tasks at lower skill levels, as well as the tasks at the current skill
level. As stated in AR 611-201, Enlisted Career Management Fields and

Military QOccupationa) Specialties:

*If twe or more skill levels are authorized for use with
an M?S, they are cumulative in nature." (para 1-8a{2),
p-?

*Skill level identifies skills, proficiency, or ability
typiCally vequired Tor successful porformance ot the
grade with which the skill level is associated. There
is a direct relationship between grade and skill level,
without re?ard to nonsupervisory and supervisory

skills.” (para 1-8c, p. 7)

men mrcmmnced.,

"The soldier must be able to perform all tasks below the
skill level of his or her current grade.” (para 1-9d(1),

p. 7)

Thus, the first-tour job analyses could be used as a starting point for the
sacond-tour analyvses  but expanded performance reguirements for seccnd-tour
soldiers made further job analysis necessary. Comparisons of source
material showed that job content for each job is different, to some degree,
when first tour is compared to second tour. For all but two of the Batch A
MOS, tasks were added to the job task domain set forth in the MOS-specific
manuals at Skill Level 2; for every MOS, more common tasks were added.
Also, new versions of the AOSP had beer fielded since the first-tour
analysis was made and were available for most MOS. Finally, when they
become NCOs, all suldiers assume various supervisory/leacership responsibil-
ities simply by virtue of their rank.




Supervision/leadership was the grea of greatest relevance in the
second-tour job analysis. The available literature (Hebein, Kaplan, Miller,
Olmstead, & Sharon, 1984; wWailis, Korotkin, Yarkin-Levin, Schemmer, &
Mumford, 1986) indicated that Skill Level 2 soldiers have supervisory as
well as technical job requirements. The Primary Leadership Development
Course, required for all Skill Level 2 soldiers, includes 99 hours of
training (almost half of the course hours) in areas such as leadership,
commnications, resource management, and training management, which are
explicitly leader-oriented (U.S. Army Sergeants Major Academy, 1984). The
remaining course time covers areas of °Military Studies,” where the emphasis
is on supervision and leading troops in the field. Throughout the
documentation, the students are referred to as “Junior Leaders.”

To capture both the technical and the supervisory asqects of an MOS,
Project A staff used four methods for seccnd-tour job analysis:

() Jask-Based Job Analysis -- This apprcach, which had been
used in the first-tour job analysis, reiied heavily on
existing job information for Skill Leve! 2, to identify a
population of second-tour techinical tasks for each Batch A
MOS.

° Definition of Supervisory/Leadershir Compgpents -- This
. approach drew on task information develecped during current

Army research on the nature of supervision and leadership.
Tasks from this analysis were addsd to the list of technical
tasks originating in the task-based jeb analysis. (This
combined tist was iihen used as the poo) from which ¢o
select & group of representative tasks for criterion
measurement. )

® Critical Jncident-Based Task Analysis -- This approach,

which also was used in the first-tour job analyses, made
use of critical-incident workshops in whizh job experts
generated examples of good, poor, and average second-tour
performance, on beih an Army-wide and an M0S-specific
basis. These were then clustered into dimensions, for

usz in modifying performance rating scales developed as
nart of firct-tour tests.

JOb Anaiysis_Interviews -- Small groups of senior NCOs
were interviewed to obtain information about the frequency
and importance ¢f various technical and supervisory
activities of junior NCOs and to provide background to

the Project A staff on the nature of supervisory activities
and responsibilities,




b Analysis of T al Ta

For each of the nine Batch A jobs, definition of the second-tour job
domain began with the Soldier's Manuals for each job. Since Skill Level 2
coldiers are held responsible for all Skill Level 1 and 2 tasks, the Skill
Level 1 task lists prepared for the first-tour job aralyses were augmented
by Skill Level 2 tasks from the higher-level manuals. Soldier's Manuals,
prepared by Army agencies for every job and every skill level within the
Job, list not only the tasks required but also the conditions under which
the soldier should be able to perform them, and the steps required for
performance. The Army also expects soldiers to be prof icient on the tasks
in the Scldier's Maruals of Comaon Tasks, which likewise include tasks,
conditions, and steps for basic soldiering tasks (tasks such as map reading,
basic first aid, and operation of individual weapons) at each skill level.

Data from AOSPs were also used to specify the technical task domains.
These surveys, whick 1ist hundreds of task statements for each job, are
administered periodically by the Army to representative samples of soldiers
at every skill level of eacg Job. Analyses of the data include the
percentage of soldiers at each skill level who regort that they perform the
tasks. The project staff screened the lists to eliminate statements cf
tasks not performed by Skill Level 2 soldiers, and then matched the
remaining AOSP statements with the task lists from the Soldier’'s Manuals.
Any AOSP statements that could not be matched with Soldier's Manual tasks
were added to the population of tasks for that MOS. If 5kill Level 3 or 4
tasks were performed by a significant number of Skiil Level 2 soldiers, they
were considered to be a part of the job domain.

After the second-tour task population was specified, project staff
visited the Army agencies responsible for training and doctrine in each MQS
and asked them to review the completeness and accuracy of the list. Each
proponent was also asked to indicate whether any of the tasks were likely to
be eliminated soon because of equipment or doctrine changes, or whether
other tasks should be added for similar reasons. Afier the proponent
compieted review and concurred on doctrinal accuracy, the domain description
of technical tasks was considered to be complete. (The process parallels
that used in defining tne 5«xill Level 1 domains, described in C. H.
Campbell, et al., 1986.) The total technical task domains in the nine Ratch
A MOS ranged between 153 and 409 tasks each, with an average of Z6C.

For Skill Level 1, job experts had sorted the tasks into clusters based
on similarity of task content. Because Army jobs are hierarchical and
cumulative (i.e., soldiers at higher skill levels are responsible for
proficiency on tasks at al) lower skill levels), the task clusters that had
been developed for Skill tevel 1 were used as & starting point for Skill
Level 2. The new second-tour tasks were sorted into these same clusters by
the project staff. Where no clusters of Skill Level ) tasks were similar to
the new second-tour tasks, new clusters were formed.

To aid in subsequent selaction of a smaller sample of critical tasks to
represent each domain, judgments of task criticality and performance
difficulty were needed. However, concurrently with the technical domain
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definition just described, the staff were also working on defining the
components of supervision/leadership, as reported in the following section.
Once defined, the technical and supervisory lists were merged and judgwents
of task importance and difficulty were collected. This process is described
foilowing the seciion on the supervisory/leadership components.

alys f dershi ts

At the same time that the technical task descriptions were being
developed for each MOS, research on conceptualizing supervisory/leadership
activities and responsibilities was also proceeding. The descriptior ot the
supervision/leadership components took advantage ot both previous and
current Army research. An earlier project had developed the Supervisory
Responsibility Questiocnnaire, based on critical incidents describing work
relationships between first-term soldiers and their NCO supervisors, and a
current effort 1s using a comprehensive questionnaire checklist known as the
Leader Requirements Survey.

upervisor ibili nna

The Supervisory R-sponsibility Questionnaire was a product of previous
Project A research, which examined the effects of supervision on first-tour
soldier performance (Hough, Gast, White, & McCloy, 198€; White, Gast, &
Rumsey, 1985). As part of this research, critical incidents had been
collected to identify supervisory behaviors *iat influence the performance
of first~tour soldiers (i.e., sugordinates).

The incidents were written by 80 job experts from five of the Project A
target jobs. These experts were asked to provide examples of how Army
supervisors had been particularly effective or ineffective in influencing
subordinates. In all, they generated more than 400 examples. Next, a
retranslatior was conducted in which a second group of 31 job experts, who
were familiar with Army leadership requirements, were asked to classify the
examples into a modified versicn of Yuki's 13-dimension taxonomy of
supervisory behavior (Yukl, 1987). As a result of retransiation, 9 of the
13 modified Yuk] dimensions remained.

The Supervisury Responsibility Questionnaire was constructed from a
subset of these incidents and their respective categories. First, ail
incidents that were not reliably categorized into a single dimension were
eliminated, as were multiplie incidents referring to a single task or
behavior. The incident 1ist was Turther reduced by excluding incidents not
describing a specific task (e.g., "The soldier fell asleep while on guard
duty. [The supervisor] walked up tn the sleepin9 soldier and scared him.“).
In the end, a total of 34 behavicra! statements ‘e.g., Recommended soldiers

for promotion) were written to represent eight of Yukl's original categories
{e.g.., Recognize and Reward). No statements were written foir one category,
Act as Role Model, because the incidents grouped nuder that category were
not rich enough to extract supervisory tasks.




Ihe Leader Reguirements Survey

Another source of supervisory/leadership information was the Leader
Requirements Task Analysis Survey (Steinberg, 1987), which was developed to
provide the Army with information about the leadership job requirements of
Army commissioned and noncommissioned officers (second lieutenant through
colonel, and sergeant through command sergeant major). It contains items
that cover the leadership domain of 211 these organizational levels.

This task list was constructed through an iterative interview strategy.
Several hundred interviews were conducted -- typically with six to eight
military experts at a time, and lasting approximately 90 minutes. Inter-
vieweas were asked to describe their job, focusing on what they did to
influence others to accomplish their mission (i.e., the Army definition of
military leadership as documented in FM 22-100), &nd especially on those
leadersgip tasks that differentiated their jobs from those perforamed by
others in higher or lower ranks than themselves, or in different Career
Management Fields. To ensure that the resulting task 1ist both encompassed
the domain of military leadership and was worded in terms commonly employed
by job incumbents, each successive group of experts was shown the task list
developed by the previous groups &nd asked to comment. These iterative
interviews were conducted until new groups no longer added new tasks and
were comfortable with the wording of tasks already collected. Consensus on
the fina! Yist of tasks was reached by a review comnittee representing the
Center for Army Leadership, the U.S. Army Sergeants Major Academy, and the
Arny Research Institute.

The resultirg Leader Requirements Survey task list contains tasks in
four broad categories -- Train, Teach, and Develup (146 tasks); Motivate
(170 tasks); Manage (86 tasks); and Provide Direction (158 tasks) -- for a
total of 560 tasks. In the present research, Z5 of the tasks in the
category "Provide Direction,® coming under the subheading of “Provide Input
for the Direction of the Larger Organization,® were not used because they
were more applicable to higher-level commissioned officers. (See Steinberg,
1987, and Steinberg, van Rijn, & Hunter, 1986, for more information on the
Leader Requirements Survey.)

Combining Data From the Two Questionnsires

-’

To determine which of the tasks in the Supeivisory Responsibilities
Questionnaire and which of the activities on the Leader Requirements Survey
task list should be a part of the job content for second-tour soldiers, both
questionnaires werc administered to NCOs (E6 and E?) in the nine Batch A
MOS. Approximately 125 NCOs received the Supervisory Responsibility
Questionnaire ard 50 NCOs received the Leader Requirements Survey. For each
guestionnaire, the NCOs werc asked to indicate the importance of =ach task
for performance in the E5's job. On the Supervisory Responsibility Ques-
tionnaire they were also asked to indicate how often each task is performed.
(Gast, Campbell, Steinberyg, & McGarvey, 1987.)




Anzlysis of the Supervisory Responsibility Questionnaire data confirmed
that all the 34 tasks were sufficiently applicable, across a variety of Army
jobs, to be retained &s part of the second-tour domain. The Leader Reguire-
ments Survey data were used to select tasks that more than half of the
respondents considered absclutely essential to the E5's job. Additional
highly rated tasks were also selected from any of the 19 Leader Requirement
Survey categories and subheadings not already represented by at least two
tasks; ultimately, two subheadings were eliminated because they failed to
meet the importance criteria. By this process, 53 tasks were selected from
the Leader Reguirements Survey toc be considered for the job domains.

Content analysis of the two task lists resulted in 2 single list of 46
tasks that incorporated all of the activities on both lists. Those 46 tasks
included the 34 task: from the Supervisory Resporsibility Questionnaire
(which also covered many of the Leader Requirements tasks); eight of the 53
Leader Requirements Survey tasks which were not on the Supervisory
Responsibility 1ist; and four new task statemcnts prepared to cover two or
wore Leader Requirements Survey subheadings each.

The 46 task statements were further examined by reference to the
categories used for the original Supervisory Responsibility Questionnaire.
Eight categories evolved for the 46 tasks.

Merging of Technical and §ugervisorv[Lcadershig
Task Lists for Measurement Sawple

The task lis erived from the firct two job analvsis methods --
technical tasks and supervisory/leadership components -- were to be merged
and then used as a population from which to select representative tasks that
would eventually be used to measure second-tour job performance. Selection
of tasks for measurement was to be based on task characteristics -- impor-
tance, difficulty, and variability -- along with performance frequency (from

AOSP) and a task cluster analysis of job similarities.

w

s
.o

Judging Task Importance and Difficulty

As a first step in choosing the tasks to be used for criterion measure-
ment, the Army agency responsible for each M0S was asked to designate 15 job
experts -- officers or NCOs in that military specialty who h cent Tieia
experience supervising E5s in the job. These job experts raceu the impor-
tance and difficulty cf tasks for a hypothetical ES soldier who had between
3 and 5 years of service.

For the task importance judy.ents, the experts were given one of three
scenarios, and asked to rate 2on a 5-point scale) the importance of the task
in accompilshxng the uriit's mission under that scenario. The three scenar-
i0s described either combat conditions (European, ncn-nuclear), increasing
tensions (European, with a high state of training and strategic rcadiness,
but short of actual conflict), or a garrison environment (state-side, with
training as the primary activity and mission). In all, 10 SME ratings for
each scenario combination were collected, for a total of 30 sets
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of ratings per job. The importance ratings were averaged across the 10
experts in each rating condition to yield three importance scores.

For the task difficulty judgments, the experts were asked to sort a
“typical® group of 10 hypothetical soldiers intc five performance levels
designating how many of the 10 could perform the task all of the time (55 to
none of the time (1). Task difficulty was then computed as the mean of the
distribution of the 10 soldiers, averaged across the experts. Task perform-
ance variability was computed as the standard deviation of the distribution
of the 10 soldiers, averaged across experts.

For the cluster analysis, the supervisory/leadership tasks, in eight
clusters, were added to the Skill Level 2 job task 1ist from the task-based
Job analysis. Tasks already on that list that were similar in content to
the 46 supervisory/leadership tasks were subsequently clustered with those
tasks in the eight superviscry clusters.

Sampling Tasks for Measurement

To select a sample of tasks for measurement, the Army agencies for each
MOS were asked to provide six job experts with recent field experience. One
Project A staff member also served on the task selection panel. The infor-
mation to be considered inciuded the task content itself; the importance
rating for each task; the performance difficulty and expected performance
variability for each task; the frequency of tasl performance as shown by the
AOSP analyses; and the task cluster ership for each task.

The panel was to select 45 tasks for each job, 30 technical tasks ang
15 supervisory tasks. The separate targets were provided fu Give both the
technical and the supervisory portions of the domain independent considera-
tion. Proportional targets were also set for each clustier.

Tasks were selected by a modified Delphi process. In the first
session, the experts on the selection panel independently selected tasks,
using the given target numbers for eacg cluster. The picks were tallied and
presented to the panel in the second session. They again made independent
selections, this time giving reasons for each of their picks. The picks
were again tallied, and the reasons summarized, for consideration in the
third round of independent sclections.

Finzlly, in the fourth session, the panel members met as a group to
discuss their selections and resolve their differences, until they arrived
at a consensus orn the 45 tasks. During this final session, they were
permitted to violate the cluster target numbers, but were still within the
constraints of 30 technical and 15 supervisory tasks. The panel members
then also assigned rankings tc the tasks to indicate priority for inclusion
in the final set of tasks representing the jobs.




sritical Incident-Based Job Analvsis

The content of performance for second-tour MCS was initially nypothe-
sized to include both technical and supervisory components which would be
incorporated into the second-tour performance measures. However, it seemed
likely that the extent to which supervision ifs an important part of the
second-tour job would vary across the different MOS, which suggested the
possibility that some supervisory components might be applicable to all MOS
while others might be M0S-specific. .

To incorporate the Army-wide versus MOS-specific distinction, the
procedures used to develop Behavioral Summary Scales (Borman, 1979) were
applied to analyzing second-tour jod performance. (Details concerning the
sample and procedures may be found in Pulakos, et al., 1987.)

The procedures are based on an inductive critical incident analysis
strategy (J. F. Campbell, Dunnette, Arvey, & Hellervik, 1973), which
requires persons familiar with the performance demands of a jcb to generate
examples of effective, mid-range, and ineffective behavior observed on that
job. Content analysis of the examples then yields preliminary dimensions of
performance, and an independent retransiation of the examples into the
dimensions provides a way of checking on the clarity of the individual
critical incidents and the content validity of the dimension system. This
fs accomplished by asking persons familiar with the target domain to make
two judgments about each incident example: the dimension or category to
which it belongs, dased on its content, and the effectiveness level it
reflects. It disa?reement occurs on either category membership or rated
effcctivencss level, tha incident may he unclear, in form and/or substance,
and should be revised or eliminated. Also, confusion between two or tore
categories in the sorting of several examples may reflect a poorly formed
category system.

Army-Wide Critical Incident Analysig

In a series of workshops, the participants were asked to generate
exampies of what they ccnsidered to be the performance domain of second-tour
soldiers. A tctal of 1,000 critical incidents was 2enerated by 172 officers
and NCGs. These incidents were edited to a common format and then content
analyzed to form 12 preliminary dimensions of second-tour Army-wide perfor-
mance.

The Army-wide performance categories that had been developed for the
first-tour soldiers (Pulakos & Borman, 1986) were 2lso found in the analysis
for seccnd-tour soldiers. In addition, three generic supervisory dimensions
emerged from the content analysis of the incidents, which suggested that
second-tour soldiers do, in fact, perform most of the work that first-tour
soldiers perform and also supervise that work.

The retranslation judges were a group of 81 officers and HCOs, none of
whom had participated in the workshops to generate the critical incidents.
To accomplish the retranslation, judges were provided with definitions of
the 12 dimensions and a 7-point effectiveness scale (where 1 = extremely
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ineffective, 4 = average, and 7 = extremely effective) to guide their
ratings of effectiveness. To keep the retranslation exercise within
reasonable bounds, each judge was asked to evaluate only 250 behavioral
incidents.

An initial screening of the judging results identified potential random
responders or individuals who obviously did not understand the retranslation
task. Specifically, respondents were scored on 12 critical incidents, each
of which the research staff believed could be reliably classified into one
of the 12 dimensions by anyore who understood and attended to the task.
Respondents whc did not correctly categorize at least 50 percent of these
incidents were deleted from the sample. Using this criterion, seven
respondents out of the total 81 were omitted from the judging sample,
leaving a sample size of 74 respondents for the retranslation analyses.

Two criteria were adopted for retaining critical incidents for develop-
ment of scales: (a) more than 50 perceat of the judges sorted the example
into a single dimensior, and (b) the standard deviation of the given
effectiveness ratings for the example is less than 1.50. Application of
these criteria left 734 of the 1,000 examples (73.4%) for subsequent scale
development efforts (between 21 and 168 per dimension). The retranslation
results also indicated that all 12 of the dimensions resulting from the
initia) categorization of the iacidents should be retained.

MQS-Specific Performance Analysis

Khile the second-tour Argy-wide dimensions were developed using the
entire sequence of behavioral summary scale procedures, development of the
second-tour M0S-specific dimensions followed a different procedure. It
involved a process for revising the existing first-tour MOS-specific rating
scales soc that they would be appropriate for describing and evaluating
second-tour performance.

To accomplish the revision, a critical incident analysis workshop was
conducted with approximately 25 officers and NCOs in each of the nine target
jobs (Batch A uosg to generate examples of effective, average, and ineffec-
tive second-tour MOS-specific job performance. The procedures previously
used to generate the Army-wide critics) {ncidents were 2lsc used in the MOL.
specific workshops. However, rather than writing examples thet would apply
to any MOS, participants were instructed to write criticai incidents
specific to their particular job. The number of incidents generated for
each MOS ranged from 58 to 236, with an average of 180.

Comparison of First- and Second-Tour MOS-Srcecific Incidents. After the
incidents were edited to a common format, they were categorized by the
project staff, using the first-tour MOS-specific category system as a
starting freamework. If & second-tour incident did not fit into an existing
first-tour category, a new category was introduced. This process made it
possible to judge whether the same or different categories should be used
for evaluating second-tour performance. It also yielded infcrmation
regarding what specific category additions or deletions were needed to
describe the second-tour performance domain comprehensively.
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Almost all of the first-tour MOS-specific performance categories were
Judged to be appropriate for second-tour MOS. For each catego:{, the next
step was to examine the content of the incidents to determine whether the
performance requirements were appreciably different for second-tour -and
first-tour soldiers. This was an important step because, although the
general meaning of the performance dimensions for first and second tour
might be the same, it was at least possible that the dimension definitions
or anchors might need to be modified to make the scales more precisely
relevant for evaluating second-tour performance.

For some dicensions, comparisons indicated that more was expected of
second-tour soldiers than was expected of their first-tour counterparts.
Under such circumstances, the summary statement anchors were modified to
reflect the appropriate performance standards. For other dimensions the
incidents siggested that second-tour soldiers were responsible for knowing
how to operate and maintain more/different pieces of equipment than were
first-tour soldiers. This distinction also was incorporated into the
second-tour summary statements. .

For several MOS, the second-tour incidents suggested that MOS-specific
supervisory performance categories should be developed. Accordingly,
preliminary summary statement anchors were written for these supervisory
dimensions. However, care was faken not to duplicate the Army-wide leader-
shig/supervision dimensions as the MOS-specific categories were intended to
reflect aspects of supervision that were relevant to the particular
Job. For five of the nine MOS, a total of six MOS-specific supervisory
dimensions were developed.

Content Validation. For each of the nine M0S, two scale revision
workshops were conducted with 10-14 participants (officers and NCOs) in
each. These individuals were different from those who generated the
behavior examples. The purpose was to have subject matter experts review
the proposed second-tour performance categories and revise the dimension
definitions and anchors as necessary to make the scales appropriate for
evaluating second-tour MOS-specific performance. Participants were asked to
address three focal questions:

o Do the dimension anchors contain material that is not relevant
for evaluating second-tour soldier effectiveness?

o Do the dimension anchors for various levals of effectiveness
accurately reflect what would be expected of a second-tour
soldier performing at the ineffective, average, and effective
levels of performance?

] Do the proposed dimensions tap all of the MOS-specific
performance components of the second-tour soldier's job?

Participants were asked to think about expectations for second-tour perfor-
mance and recommend any changes that would make the scales maximally
relevant for evaluating seccnc-tour soldiers.
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Based on the input from the workshop participants, the scales were
revised. In most cases, only minor wording changes were pade to the summary
statements. In a few cases, however, the dimensions themselves as well as
their anchors were changed substautially -- usually because the job require-
ments had actually changed since the time the first-tour scales were
developed and the second-tour critical incidents were collected.

For each MOS a retranslation workshop also was conducted with approxi-
mately 20 officers and NCOs. Workshop participants were again different
from those who generated the critical incidents and those who reviewed and
revised the proposed szcond-tour rating scales. The purpose was to check on
the intended effectiveness levels of the behavioral summary stutements
anchoring each MOS-specific performance dimensfon, as well as to check on
the dimension structures themselves.

Rather than retranslating individual critical incidents (as was done
with the Army-wide retranslation workshops described earlier), participants
were asked to retranslate the actual summary statements that would be used
to anchor the rating scale dimensions. As noted earlier, three summary
statements were used to anchor each dimension: one describing low-level or
ineffective performance, one describing middle-level cr averages performance,
and one describing high-level or effective performance. Participants were
provided with definitions of each dimension and a booklet containing the
summary statements listed in a random order. They were asked to make two
Judgments about each summary statement: the dimension or category to which
it belonged based on its-content, and the effectiveness level it represented
from 1 (very ineffective) to 7 (very effective). The number of dimensions
for the different MOS ranged from 7 to 14.

Again, an initial screening was undertaken to identify potential random
responders or individual. who obviously did not understand the retranslation
task. For each MOS, respondents were scored on approximately 10 critical
incidents, each of which the research staff believed could be reliably
classified into one of the performance dimensions. If respondents did not
correctly recategorize at least 50 percent of these incidents, they were
deleted from the sample. Of the 193 total participants in the retranslation
workshops, this procedure led to the exclusion of 22 from the retranslation
analyses reported below. .

For almost all (98%) of the summar{ statements for all of the nine MOS,
at least half of the retranslation sample placed them in the intended
category, and for 92 percent of the statements more than 75 percent of the
sample categorized them as intended. The mean effectiveness level was also
very close to the intended effectiveness level for most of the summary
statements. That is, if the statement was intended to be a low-level or
ineffective anchor, its mean effectiveness level was about 1.0. For those
intended to be a middle-level or average anchor, the mean effectiveness
level was about 4, and for those intended to be a high-level or effective
anchor, the mean effectiveness level was about 7.
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However, in a few statements (about 14% across all MOS) there was some
discrepancy between the mean effectiveness level and the intended =ffec-
tiveness level (i.e., the effectiveness reting was more than 1.0 point away
from the intended effectiveness level). Such statements were revised to
ensure that they reflected the proper effectiveness levels.

; n the - ific_Scale Development. One lesson lzarred
from the MOS-specific scale development effort is that a procedure less time
consuming than the usu:l sequence for developing behaviorally anchored
rating scales may be very effective when rating scales based on critical
incidents for a simiiar job are already available. Because the first-tour
rating scales were available for each of the nine MOS and because the
second-tour performance requirements were reported to be similar {n many
ways to first-tour requirements, it seemed appropriate to simpliify the
procedure for developing the MOS-specific scales. Accordingly, tne first-
tour scales were used as & starting puint and those parts of the scales
needing changes were revicad utilizing a relatively small pumber of perform-
ance examples and a group of job experts working directl{ on the scales'
summary statements. This shortened procedure considerably reduced the tim
and expense needed to develop rating scales without reducing the quality of
the scales, as was apparent from the satisfactory ratranslation resuits for
the final summary statements.

Job Araivsic Interviaws

The Tinal job analysis methed used for the second-tour investigation
consisted of siwori {One-hour) structuied interviews conducted with small
groups (5-8 people) of NCOs in each of the nine MOS. They were asked about
the number or percentage of ES5s who wouid probably be in different duty
positions, and about the normal activities of those individuals. They were
also asked to indicate how many nours per week those individuals would spend
on cach of nine supervisory activities and each of two general areas of
actual task performance, and how important each of those 11 aspects of the
Job 1s for the second-tour NCO. A copy of the interview protocol for one
MOS is shown in Appendix G.

The interviews proved to be of particulsr value in educating the
project staff ahaut the nature of the second-tour job in each of the mine
MOS. Information about the relative importance ind time spent on leader-
ship/supervision versus technical activities supplemented the information
obtained from the other job analysis methods.

RESULTS FRCH J0B AKALYSES

The information gathered by the methods described was summarized in a
Job analysis summary book for each MOS. These books provided, as consoli-
dated sources, information concerning act vities, tasks, and critical
behaviors required of second-tour soldiers in each of the nine MOS, for use
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by Job analysts in ensuring coverage of all aspects of the jobs in the
critical domains. Each M)S volume contains the following sections: Job
Analysis Interview Summary; Second-Tour Task Description; Second-Tour
Critical Incident Analysis; and Comparison of Task-Based Analysis, Super-
visory Analysis, and Behavior-Based Analysis Results.

bt + - O n

For every MOS, as defined by the task-based descriptions, the content
of the second-tour job tasks tends to be more difficult and more complex
than for first-tour soldiers. As mentionad earlier, this is in part a
result of the Army's policy regarding skil1l level progression: The soldier
sust be able to perform all tasks below the skill level of his or her
current grade plus the additional tasks introduced at that grade.

For the most part, the additional second-tour tasks are more difficult
but are of the same general content as the first-tour tasks, as shown by
comparison of the first-tour and second-tour cluster structures. Within the
six noncombat jobs, common task clusters were significantly realigned; by -
sontrast, there was little change in the combat jobs {MOS 118 Infantryman,
138 Cannon Crewman, and 19E Armor Crewman). The addition of tasks also
caused several of the technical clusters to split into better differentiated
groups of tasks. The changes to the cluster structures are detailed for
::ch ofst?e nine MOS in Appendix H; an example for one MOS is shown in

gure L] L]

An fmportant difference between the first- and second-tour task lists
lies in the expansion of MOS-specific leadarship clusters for every MOS. In
seven of the MOS (138 Cannon Crewman, 19€ Armor Crewman, 31C Single Channel
Radio Operator, 638 Li?ht Wheel Vehicle Mechanic, 88M Mctor Transport
Operator, 91A/B Medical Specialist/Medical NCO, and 95B Military Police), a
new cluster was formed to represent tasks fnvolving either tactical opera-
tions leadership or administrative supervision. In the other two MOS (118
Infantryman and 71L Administrative Specialist), such clusters were greatly
expanded due to the addition of new tasks.

Examination of the complete second-tour task list permits us to
estimate the relative proportion of content in each Batch A job that
involves supervisory responsibilities, in contrast to the performance of
technical tasks. Although the number of tasks judged to explicitly reguire
the exercise of supervision varies widely across MOS. ranging from 48 to 129
tasks, the percenta%e of tasks that were judged supervisory in nature was
very similar for all rine MOS, ranging from 30 to 33 percent of the total.
Keep in mind that this is pot an estimate of relative criticality, or amount
of time spent; those data come from other sources.

Except for the 46 tasks derived from the Supervisory Respensibility
Questionnaire, nearly all of the tasks requiring second-tour soldiers to
perform as supervisors are derived from MOS-specific sources. Three Skill
Level 2 common tasks have supervisory responsibilities, and they are in the
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118 Infantrvman Task Domsirn

Of the 12 Skill Level 1 task clusters, 11 were retained for second
tour; the cluster on Maintaining and Operating Vehicles was dropped at the
request of the Proponent. A1l new second tour tasks were categorized into
the 11 first tour clusters. Therefore nc additional clusters were formd
for second tour. Although clusters nearly always changed in size and in the
specific tasks included, the general content of ten of the clusters was
unchanged.

The one clusier that did change dramatically was the cluster entitled
"Conduct Tactical Operations.” For second tour, the cluster has nearly )
twice &s many tasks (22 compared to 1Z), fncluding 11 tasks on suparvising
and directing activities of the fire team, squad, or platosn, five tasks on
leading patrols or missions, and two tasks on supervising weapons and combdat
operaticns. These are directly comparabie to the two leadership/supervisory
digersions that emerged from th: behavioral performance work.

The 46 Supervisory Resgonsibilities Guestionnaire activities were
categorized into eight supervision clusters. In addition, the domain
included seven MOS-specific supervision tasks that were also categorizad
into those eight clusters. Specificelly, four tasks pertaining to field
reports and ordirs were placed in the cluster *previde Information,® and
three MGS-specific training tasks &re in the cluster “Train and Develop.®
Thus these two clusters, for the 11B E5, represent smore than just generic
2ctivities of passing on information and providing traiping.

The task clusters for the 11B second tour domain are listed on thsz
following page, along with brief descriptions of the cluster content.

Figure 5.1. ECxample of Second-Tour Task Ciusters: MOS 115 Infentryman
(Page 1 of 2 pages).




Task Clusters: 1i& Infantryman

FIRST ALD: Diegnoting tnjurias, sdainistering tirst atd, and transporting casualties.

LAND RAV]IGATIOR AND MAP READING: Moving over unknown tarréin, reading maps, reeding compats,
determsining location, direction, and distance.

NUCLEAS, 810L0GICAL, CHEMICAL (M3C): TYasks performed under HBC conditions, fncluding putting
on protective mashk snd clothing, operating ond saintaining NBC equiprent, and reporting KSC
conditions.

WEAPCHS: Operation, maintensnce, #nd positioning of weapons (M16 rifle, M60 machinegun, LAW,
SAM, greasdes, grenede launcher, .45 cal pistol, .50 cal machinegun, dragon.

MOVEMEKLT ARD SURVIVAL IN FIELC: Tasks related to dattilefield surviva! in defensive and
offensive situations,

COMMUNICATICNS: Installation and operation of rsdiv and fileld tcloyhonc equipment, and
communicetions security procedures.

DETECY AND IDENTIFY VHREATS: Survelllance tasks, dncluding search and scan procedures, and
identify}ng threat vehicles and afircraft.

HIGHTSIGHTS: Operation (mounting, zeroing, engaging targets) and maintenance of hand-held and
weapor-mounted night sighting devices.

MIHES AND DEMOLITIONS: 1Installing end disarming mines and buoby traps, and constructing
nanelectric and electric demolition systems.

NOVEMENT IW URBAN YLRKAIM: Tactica! operations in buiit-up gsreas.

CONSUCT TACTICAL OPERATIONS: Supervizing and directing ac*ivities of the fire tean, squad, or
piatean, leading palrodls or migsions, suu2rvising weapons and combat cperations.

PLAN, GRLANIZE, AKHD PORITM: Assigotog work taski, supervising parformaace of tasks,
conducting inipectivuns, and sonitorizy eyuipmant sondition ant supplies.

CLARIFY ROLES, PROVIDE FEEDBALK: Perioresnce monitoring and counselinp of suduroinates.
TROVIVUE IRTORRATIOR: Fouding on infoTmsiion SonceT

RECOLNIZE, REWARD: Providing forme) arg ¢nforeal rewards and recognition for qood
periarmance, recozmending soldiers for prumotion or awerds.

TRAiN, DEVELOR: Flanning 2and condueting fndividual and teaw training, prov.ding career
tounseling, and providiny opporturnities for leadership.

SUPSORT: (istening ¢ou subordinates’ persons] probiems, and covnseling, assisting, or
erranging anstistance, ss eppropriaie.

DISCIPLINE, PUKISK: Providing foran) o1 irformsl disciplinary measures to subordinates.

AUT AS MODEL: Setting the example for subordinates.

Figere 5.1. Excwpia of Second Tour Task Clusters: HM0OS 11B Infantrysan
(Page 2 of 2 pages).




domain for every M0S. Additionally, many tasks that are derived from MOS-
specific sources (Soldier's Manuals and AOSP) appear in more than one of the
MOS.

ca cident-Based Job Anal

As mentioned previousl¥, analysis of the Army-wide critical incidents
generated by the workshops led to the addition of three dimensions reflect-
ing increased supervisory/leadership responsibilities acress all jobs.
These three dimensions in effect replaced a single first-tour leadersaip
dimension. All nine of the other Army-wide dimensions that had been
deveioped for first-tour soldiers were replicated for the second-tour job.
Thus the Army-wide performance behaviors which were considered to be
important for first-tour soldiers were 2lso judged to be components of
effective performance for second-tour scidiers, regardless of MOS. The 12
Army-wide performance dimensions are shown in Table 5.2.

Table §.2
Second-Tour Army-Wide Dimensions

A. Displaying Technical Knowledge/Skil}

B. Displaving Effort, Curscientiousness, and Respensibility

*C. Organizing, Supervising, Mcnitoring, and Correcting Subordinates
*D. Training and Developing

*E. Showing Consideration and Concern for Subordinates

F. Following Regulations/Orders and Displaying Proper Respect for
Authority

Kaintaining Own Equipment

Displaying Honesty and Integrity
Maintaining Proner Physical Fitness
Developing Own Job/Soldiering Skills
Maintaining Proper Military Appearance

Controlling Own Behavior Related to Personal Finances,
Drugs/Alcohol, and Aggressive Acts

X G - XTD

*New leadership/supervisory dimensions for second tour.




Analysis of the MOS-specific critical incidents and subsequent retrans-
lation suggested that all but two of the first-tour dimensions be retained
(one dimension was dropped from the MOS 71L Administrative Specialist as
being too low level for second-tour soldiers, and cne dimension was dropped
for MOS 958 Nilitar{ Folice becausa it was covered by other dimensions). In
three cases, a single first-tour dimension was split into two dimensicns for
secend tour.

0f the 85 first-tour MOS-specific dimensions, 38 (45%) were unchanged
for second tour, except for minor wording changes for clarification. The
added technical and sugervisory responsibilities for secornd-tour soldiers
resulted in substantial changes to 44 (52%) of the dimensions. As mentioned
previously, MOS-specific supervisory dimensions were developed for five of
the nine MOS; the names of the second-tour supervisory performance dimen-
sions by MOS are shown in Table 5.3. Detailed summaries of the changes to
the dimensions structure for secend-tour are given for each MOS in Appendix
I; an example for one MOS is shown in Figure 5.2.

Table 5.3
Supervisory Performance Categories for Second-Tour MOS-Specific Scales

MOS Performance Category Name
116  Infantryman Supervising Soldiers in the Field

Leading the Team
138 Cannon Crewnan None
19 Armor Crewman Assuming Supervisory
Responsibilities in
rbsence of Tank Commander
31C  Single Channel Radio Operator Managing the RATT Rig

638 Light Wheel Vehicle Mechanic Checking Repairs Made by
Other Mechanics

88M Motor Transport Operator Kone
71L  Administrative Specialist Mone
91A/B Medical Specialist/Medical NCO None

95B Military Police Leading the Team in a
Tactical Environmenrt




118 Infantrvwan Behavioral Perforsance Catecories

The content of six of the 12 Tirst tour perforwance categories was
unchanged for second tour. Five categories were modified to reflect
additional performance requirewents/expectations (such as maintainirg
equipment even when not specifically
demonstrate use of weapons in addition to being able to use the weapons
expertly, and supervising subordinates in guard positions.)

The greatest diffcrence hetween first and second {our responsibilitias
1s evidenced by the critical incidents pertaining to leadership
responsibilities. The first tour category *assisting and Leading Cthers"
was divided into two second tour categories: “Leading the Team" and
'Supervisin? Soldiers in the Field.®

t

responsibil

about the missicn, ensuring t

The first and second tour performance category names are shown below;
the second tour performance category definitions are listed on the next

page.

told to do so, being able to

These two categories include

ies for ensuring that troops have the required supplies and

equipment, ensuring the safet{ and well-being of soldiers, briefing troops
at work is properly completed, using sound

Judgment to accomplish the mission, and ieading by example.

FIRST TOUR PERFORMANCE CATEGORIES

Maintaining Supplies, Equipment,
and Weapons

Assisting and Leading Others

Navigation
Use of Weapons and Other Equipment

Field Sanitation, Personal Hygiene
and Personal Safety

Fighting Positions

Avoidinj tnemy Detection
Operating a Field Phone/Radio
Reconnaissance and Patrol
Guard and Security Duties
Prisoners of War

Courage and Proficiency in Battle

SECOHD TOUR PERFORMANCE CATEGORIES

Maintaining and Accounting for
Weapons and Equipment

Supervising Soldiers in the Sield

Leading the Team
Mavigation
Use of Organic Wezpons and Equipment

Field Sanitation, Personai Hygiene,
and Personal Safety

Fighting Positions
AVGidi
Operating a Radio Set
Recorinaissance

Guard and Security Duties

Prisoners of War

Proficiency in Battle

Figure 5.2. Example of Performance Dimension Changes for Second Tour:

K0S 118 Infantryman (Page 1 of 2 pages).
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SECOND TOUR MOS PERFORMANCE CATEGORY KAMES AND DEFINITIONS FOR MOS:
INFANTRYMAN (118)

4

A, Maintaining ¢ Accounting for Equipment and Neepons

Hor effective 12 sach soldier in ensuring that g1l eguipment and weapons are well
maintainad and available for use in the fiald?

8. Supervising Soldiers in the Field

How effactive 13 each soldier in ensurin? the troops have necessary supplies/
equipuwent and ensuring the safety and well-being of goldier?

€. Leading the Teae
How effective is esch soldier when 1sading a team in & field environment?
D. Navigaticn

How effective is each soldier in using navigationi) equipment and navigating in
the field?

E. Use of Organic Meapons and fquipment

How effective 13 each soldier in using organic weapons and egquipaent safely and
proficiently?

F. Field Sanitation, Personal Kygiene, and Personal Safety

How effective {s each soldier in maintaining sanitary conditions, persong!
hygiene, and personal safety in the field?

G. Fighting Positions

How effective {s each soldter in preparing & fignting position, range csrds. and
sector sketches?

M. Avoiging tnemy Deieriion

Hew effective 15 each soldier {n gvoiding enemy detection during sovement and in
established defensive positions while n the field?

I. Operating s Ragio Set

How effective is each soldier in putting & radio into oparation and using it
properly?

J. Reconnaissance
How effective is each soldier in performing reconnaissance activities?
K. Guard and Security Duties

How effective it each soidier in perforaing tergeant of the guard and security
duties and sanning observation pcsts?

Prisoners of War

How effective i3 esach soldier 1n guarding and proccssing prisorers of war during
field exercises or in conbat?

Profictiency in Battle

How effective {5 sach soldier in demonstrating proficiency in engaging the enemy
during field exercises or in combat?

Figure 5.2. Example of Performance Dimension Changes for Second Tour:
MOS 118 Infantryman {Page 2 of 2 pages).




Thus, although the Batch A M)S vary in the extent to which supervisor/
leadership resgonsibilities constitute new dimensions of job content, the
second-tour soldiers in all MOS are responsible for the performance of
subordinates. The technical content of the jobs 1s, for the most part,
similar to the content of first-tour jobs, although higher proficiency is
often expected, and more difficult tasks are frequently added.

The content of the perrvormance examples or incidents gathered for the
nine MOS allows a rough estimate of the relative impertance of the technical
and superviscry aspects of the second-tour soldier job. Recall that the
NCOs and their supervisors from each of the target MOS were asked in a
workshop setting to record hehavioral incidents they recalled from observing
second-tour soldiers working in these MOS; workshop participants were told
that the incidents could refer to any part of the job. We would expect the
content of the incidents gathered in this manner to representatively sample
the critical elements of the job. More precisely, we would expect the
performance incidents elicited in this way to reflect what it takes to be
effective on these jobs (rather than, for example, the time spent on
different job activities).

Table 5.4 shows the percentage, as judged by the project research
staff, of supervisory performance incidents for each of the nine MOS, along
with the total percentage of MQS-specific incidents that were supervisory in
nature across all nine MOS. In general, second-tour M0S 11B Infantrymen and
638 Light Wheel Vehicle Mechanics seem to do the most supervising in the
technical arenus, while 19E Armor Crewmen and 88M Motor Transport Operators
have the least involvement in supervising soldiers.

Comparing Table 5.4 with Table 5.3, notice that the decision to develop
(or not to develop) MOS-specific categories of supervisory job content for
each MOS was not directly related to the percentage of supervisory incidents
gathered for that MOS. Rather, as mentioned previously, MOS-specific
supervisory categories were developed only when the incidents for that MOS
reflected aspects of supervision that were not tapped by the Army-wide
supervisory dimensions.

Job Analysis Interviews

The job analysis interviews showed that, for every MUS, the actual
performance of M0OS-specific and common tasks sti)l requires a substantial
proportion of the NCO's time; the estimates ranged from 20 to 64 percent
across the MOS and the job environments. Ouring the course of the
interviews, job experts also rated the importance of various activities and
discussed their ratings: Fur every MOS, under every scenario of job
environment, the actual performance of MOS-specific and common tasks was
considered emong the most important responsibilities of €5 KCOs.
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Tabla 5.4
Percentage of Supervisory Performance Incidents Frum MOS-Specific Werkshops

Percent
' Number of Supervisory
Total Number Supervisory MO3-Specific
MOS of Incidents __Incidents Jncidents
118 Infantryman 159 71 43.7%
138  Cannon Crewsan 57 13 22.8%
19  Armor Crewman 236 27 11.4%
31C Single Channel Radio
Operator 212 49 23.1%
638 Light Whee) Vehicle
Mechanic 180 76 42.2%
88M Motor Transport Operator 184 31 16.8%
71L  Administrative
Specialist 156 36 23.1%
91A/B Medical Specialist/
Medical NCO 89 33 37.1%
958 Military Specialist 234 73 31.2%
Total 1507 409 27.1%

Job Analysis Simmary
General Findings

The resuits of the several types of job analyses may b: summarized as
follows:

¢ The cluster structure generated on first-tour task content was
modified to accommodate the additional second-tour tasks.
Clusters became more clearly differentiated, supervisory clusters
were added, and clusters of tactical leadership or administrative
duties were added.

° The Army-wide dimensions for first tour were replicated, and three
Army-wide supervisory dimensions were added to complete the
picture of second-tour Army-wide performance.

. For five of the MOS, second-tour job-specific supervisory
dimensions based on a modified BARS procedure were added. Only
two MOS-specific BARS were dropped as inappropriate for second-
tour soldiers.

Results from both the task-based and the critical incident-based work,
as well as from the interviews among job experts, suggest that indeed the
second-tour soldier job has performance requirements in both the technical
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and supervisory areas. For most of the MOS, roughly one-quarter to one-
third of the performance demands are likely to be supervisory in nature,
with the rest involving performance of technical tasks.

Differences Across MOS

There is considerable overlaq among the MOS. Much of it is by design,
since the 99 common tasks for Skill Levels 1 and 2 are the responsibilities
of all soldiers in all jobs. While there might be differences in the
specific circumstances under which the activities covered b{ these tasks
would be performed by soldiers in the different MOS, the Splidier's Manual of
Cormon_Tasks lists tKe same initiating conditions, stepc, and standards of
performance for all soldiers (hence the term ®common task®).

However, there are also substantial differences among the M0S. Beyond
the similarities fourd in the common tasks and the Army-wide performance
dimensions, second-tour soldiers perform a variety of MOS-specific technical
tasks and supervise other soldiers on specific technical tasks.

Spacific Kature of the Supervision/Leadership Component

Activities of the Junior

As a category of job content, supervision and leadership represent a
sizeable proportion of the junior NCO position. For exampie, as judged by
the previously described job anaiysis interview panels, from 35 to 80
percent of the WCC's time ic cpent on supervisorv activities. Table 5.5
shows the range of these time estimates across MUS and between duty
positions within MOS. Wwhile these are rough estimates, they do argue
strongly that supervision/leadership is a big part of the NCO's job.

Table 5.6 presents a breakdown of the M0OS-specific and Army-wide
supervisory performance incidents. Shown are the percentages of the 734
total Army-wide incidents reliably retranslated into the supervisory
performance dimensions in the Army-wide scale development effort.

Also shown is a sorting of the supervisory incidents cbtzined in the
MOS-specific workshops that could be attributec to the three Army-wide
dimensicns. The M0OS-specific dimensions obtained from the remaining
1nc1d§?ts generated in the MOS-specific workshops were shown previously
in Table 5.3.

Although the total percentages of MOS-specific and Army-wide generated
superviscry incidents are reasonably close (27.1% and 30.5%), the
distribution of these incidents among individual superviscry categories is
very uneven across the two sources of incidents. The majority of the MOS-
specific supervisory incidents fall in the Organizing, Supervising,
Monitoring, and Correcting dimension, whereas supervisory incidents are
somewhat more evenly sprea across all three categories in the Army-wide
case.
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Teble 5.5

Job Analysis Panel Judgwents on Percentage of Time Spent in
Supervision and Leadership Activities

Percent Tive Spent Performing

MOS Supervisory Dutfes &

i18 5 - 70

138 60 - 80

19E 40 - 50

31C 55 -175

638 70

71L 40

88M 35 -75
9l1A/8 40 1
958 65

9 Range within MOS is between garrison and field situations. |

Table 5.6

Nuzber and Fercentzge of Pertormence Incidents by Army-wide
Supervisory Category

MOS-Specitic Army-Wide

Incidents Incidents
—Category i, IS N N X

Organizing, Supervising, Monitoring, -

and Correcting Subordinates 310 2C.6 99 13.5

Training and Developing Subordinates 82 5.4 63 8.6

Showing Consideration and Concern

for Subordinates 17 1.1 62 8.4

Total number of supervisory incidents 409  27.1 224 30.5
Total number of incidents 1507 724
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The reascn for so few MOS-speciiic incidents in the Showing Concern
dimension is probably the sore gené ic nature ot that dimension and the
fnstructions to MOS-specific workshop participants to focus on performance
exapples relevant only tu the target MOS. It appears that training is
vicwed as a generic actfvity but that there are technical components that
wove the organizing, supervisiug, moniteriny, &nd correcting dimension out
of the province of Army-wide Lerformance and intc the M)S-specific domain,

Dimensions of Supervisory Jask {onfent

Given the sizezbie nature of the supervision/leadership cowponent, the
next step was to attempt a mure detailed desscription of the content in terms
of specific uimensions. The procedure for jdeatifying the dimensions was as
folloms,

An item podol was created by {irst using project staff judgments to
identifv the tzsks in each MOS task domain that represented leadership or
supervision content. This total list, summed over the nine Batch A MOS, was
sditad for obvious redundance and tnen combined with the 46 itewms from the
Supervisory Respensibilities Questionnaire/l.cader Requirements Survey. This
produced a total pool of 341 items (tasks).

The pool of 341 individual task {tew. was then content clustered by
each of 12 judges selected from the Projec: A stuff. Given the target that
the number of content clusters should be between 5 and 15, if possible, eacn
judge sorted the task items into categories and wrote a brief definition for
each category {{i.e., dimension). Consequenily, there were 12 cluster
solutions based on individual expert judgment.

Next, the degree of agreement among all 12 judges, in terms of how
every pair of items shou’qd e clustered, was used as input to an empirical
cluster analysis. The results of the cluster analysis were compared to the
expert judgment solutions and & synthe,ized description of specific content
dinsnsions was written by the project staff, To say it another vay, a
pooled solution was obtained by expert judgment. 7The results of this nooled
sclution are shown 2s Figure 5.3.

A considerable amcunt of job analysis inforwation is now available on
whizh to base second-tour performance measurement. The critical incident
analysis yieldeu a portrayzl of each MOS in terms of its general and
specific performanca cemponents as inferred from the contert of a large pooi
of eftfective and ineffective critical incidents generated by several panels
¢f RCOs and officers. A series of jub analysis interviews provided a rough
estimate of the relative iapcrtance and time spent for technical versus
supervisory activitias for each MO:. Cluster analyses further specified the
particular dimeasions of suf°rviso:y/leadership performance.
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1. Planniag Operations

Activities that are performed in advance of major operations of a
tactical or technical nature. That {is, planning for, getting
ready for, and developing orders for various kinds of team
operations, whether it be combat, support, or technical
operations. It is the activity that comes before actual execution
out in the field or work place.

2. Directing/Leading Teams

The tasks in this category are concentrated in the combat and
military police M0S. They involve the actual direction and
execution of combat and security team activities. They occur out
in the field and are heavily dependent on MOS-specific skil's.
Leading reconnaissance teams, setting up offensive and defensive
positions, carrying out a fire mission, directing the clearing of
mine fields, etc. would all be part of this category. They
require "real time® decision making under pressure.

3. Monitoring/Inspecting

This cluster includes interactions with subordinates that seem to
involve keeping an operation going once it has been initiated,
such as checking to make sure that everyvone is carrying out their
duties properly, assisting people to overcome problems, making
sure everyone has the right equipment, monitoring or evaluating
the status of equipment readiness, supply levels, completeness of
written reports, adequacy of current operating procedures, etc.
This is a non-combat or non-crisis set of activities.

4. Individual Leadership

] The content of the tasks in this cluster refiects attempts to

: influence the motivaticn and goal direction of subordinates by
means of goal setting, ‘nterpersonal communication, sharing
hardships, building trust, etc.

o Figure 5.3. Supervision/Leadsrship Task Categories Obtained by Synthesizing
' Expert and Empirical Cluster Analysis Solutions
! (page 1 of 2 pages).

161




Acting as a Model

This dimension is not tied to a specific ‘task content but refers
to the NCO modeling the correct performance behavior whether it be
technical task pertormance under adverse conditions, or exhibiting
appropriate military bearing. The NCO sais the example.

Couunz=ling

A one-on-one interaction with a subordinate during which the NCO
provides suppcrt, guidance, assistance, and feedback on specific
performance or personal problems that the soldier might be
experiencing. It includes counseling on problems of a
disciplinary nature.

Comwnication With Subordinates, Peers, and Sdpervisors

The tasks in this categery deal with composing specific types of
orders, briefing subordinates on things that are happening, and
communicating information up the line to superiors, as with peers.
Information is disseminated in both written and oral formats.

Training Subordinates

This very distinct cluster of tasks desci-ibes the day-tc-day role
ot the NCO as a trainer for individual subordinates. When such
tasks are being executed, they are clearly identified as
instructional ?as distinct from evaluations or disciplinary
actions). They involve scheduling, plarning, and conducting
training.

Persornel Administration

Tnig category i¢ nade un of "panerwork” or administrative tasks
that involve actuaily doing performance appraisals, making or
recommending various persoanel actions, keeping and maintaining
adequate records, and following standard operating procedures for
Army personnei practices.

—

Figure 5.3. Supervision/Leadership Task Categorics Ohtained by Synthesizing
Expert and Empirical Cluster Analysis Solutions
(paye 2 of 2 pages).




For cach M0S, task selection panels of job experts have designated 30
technical (MOS-specific and common; tasks and 15 supervisory tasks to be
tested to evaluate second-tour performance. The technical tasks represent
all of the nonsupervisory task clusters in each MOS. Each selected task has
been judged in terms of its relative criticality, difficulty, and <luster
conteat. In addition, all 45 sclected tasks were rank ordered in terms of
their overall izportance to the MOS.

The considerable degree of convergence across all methods reinforces
the descriptions of how job content ditfers across MJS, of how second-tour
positions differ from first tour, and of the supervisory/leadership content
of each MOS.

The procedure for FYS88 is to develop actual performance measures of the
major performance components in each M0S. Given available resources,
constraints on testing time, and guidance from the literature and previous
Project A work, a tentative set of measurement methods will be identified
and reviewed by the project staff and the Scientific Advisory &roup. The
review will inzlude considerations of feasibility, cost, estimated construct
validity, and appropriateness for the job content identified by the job
analyses,

For the methods that survive the above review, prototype instruments
will be pilot tested during the first quarter of FY88. After pilot test
modifications, the revised criterion measures will be field tested on larger
samples during the second quarter of FY88. After completion of the field
tests, the performance measures will be given their final revision before
the second-tour data collection during tne Longitudinai Vaiidaiioin. The
results of the second-tour criterion construction efforts will be reported

in the Apnual Report for FY88.




Chapter 6
PREDICTOR DATA COLLECTION FOR LONGITUDINAL VALIDATIONL

During the fifth year of Project A the major Longitudinal validation
activities with respect to predictor msasurement and dataz collection
tnvolived the following:

(1) Preparing tne predictor battery for administration to the
tongitudina: ¥alidation (LV) sample.

2) Obtaining the military organizational support necessary.

3) Designing the data collection procedures.

4) Hiring and training the data collection staff.

5) Completing most of the LV predictor data coliection.

In this chapter, after a brief explanation of where the LV predictor date
collection fits into the overall Project A Research Plan, the activities
listed above are described in more detail.

THE CONTEXT

The Annu2) Report for FY 1986 described the Concurrent validation (CV)
data collection and the basic analyses of those data. Those analyses were
used to revise the predictor battery, called the Trial Battery during CV
2dminictration for it administration in the first LV phase as the Experi-
mental Predictor Battery.

Figure 6.1 again portrays the overall data collection plan tor Project
A, which stipulated that the Experimental Battery was to be administered to
a longitudinal sample consisting of soldiers entering the service in FY
86/87. This sample was to provide the data base for & study of the longi-
tudinal validity of the Experimental Battery, to build on and expand the
validity evidence obtained from the CV sample.

One objective of the LV data ccllection was to administer the predic-
tors as closely as possible to the point where they would ultimately be
administered operationally. Testing during reception station processing of
recruits was chosen as the mast feasible method of obtaining the desired LV
sample. Collecting predictor data during reception processing is only one
step removed from collecting data at the Military Entrance Processing
Stations (MCPS), where the predictors would be used operationaliy. Since
&11 incoming soldiers must be processed through one of eight Reception
Battalions in the contiinental United States, it was eminently more practical
tc administer the Experimental Predictor Battery in these battalions rather
than at the vastly larger number of MEPS that are located throughout the
country.

l1The material in this chapter was drafted by Janis S. Houston of the
iarsonnel Decisions Research Institute.
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As specified in the Research Plan, the Longitudinal validation effort
was to begin with administration of the Experimental Battery of tests tc
recruits at the reception station, and then would follow these soldiers
through thuir Advanced Individusl Trainin? (AIT), where they would be
administered several c¢riterion seasures o riformance during training.
Soldiers in the LV saemie would ¢hen be followed into their first tour,
during whi n the first-tour job perforsmance criterion measures would be
sdministered. Eventualily soldiers who reenlisiad would be followed into
their second tcur, where the second-tour perforsance measures could be
administered. This LV data collection scheme is summarized schematically
in Fi$ure 6.2. The first phase, administration of the predictor tests, is
described in this chapter.

THE SAMPLE

To obtain M0OS samples large enough for the desired validity analyses,
given estimated attrition rates over the period of the vaiidaticn assess-
ment, each of the eight Reception Battalions was asked to test all Regular
Aray soldiers erntering any one of the 21 MOS listed in Table 6.1 for an
entire calendar year. The inten” was tc test a total of approximately
50,000 soldiers for the 86/87 sample, with the goal of preserving a sample
of 400-600 job incumbents in each of the 21 M)S for the LV test sequence.

Although considerably more than 50,000 Reguiar Army accessions enter
the 21 target MOS each year, aumerous cases could be expected in which all
soldiers in the target sample could not be tested. For exampie, on the
occasions when the usual 3-day (72-hour) processing scheduie must be
shortened to 2 days, it would simply not be feasible to administer 4 hours
of predictors to these "two-day-shippers.®™ Another instance is when a group
of soldiers at the reception station is sent off-site to be processed by
Army Reserve units. Also, when large numbers of recruits were being
processed, time would not be available for all wembers of a group to take
the computer-administered portions of the tests. Even given such con-
straints, a goal of 50,000 soldiers seemed reasonable.

The start-up dates for acninistering the Exyciimental 8attery varied
from one Reception Battalion to another. This allowed project staff members
to De physicaily present during start-up 2t eazch site, to provide on-the-job
training of the test administrators, and to help resolve any problems that
arose as testing actually got underway. The testing sites and the predictor

data collection period for each site are as follows:

Site Predictor Testing Period
Fort Sill 20 Aug 86 - 20 Aug 87
Fort Benning 27 Aug 86 - 27 Aug 87
Fort Bliss 4 Sep 86 - 4 Sep 87
Fort Knox 10 Sep 86 - 10 Sep 87
Fort McClellan 17 Sep 86 - 17 Sep 87
Fort Cix 24 Sep 86 - 23 Sep 87
Fort Leonard Wood 1 Oct 86 - 1 Oct 87
Fort Jackson 19 Nov 85 - 1G HKov 87
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SECOND-TOUR
PERFORMANCE MEASURES

Figure 6.2 Data coltection scheme for Longitudinal Validation.




Table 6.1
Project A MOS in Longitudinal Validation Sample

Batch A Batch 1
MO HoS
118 Infantryman 128 Combat Engineer
138 Cannon Crewman 16S MANPADS Crewman
10E/M48 M60 Armor Crewman 27¢ Tow/Dra?on Repairer
19K M] Armor Crewman 29E Comm.-Electronics Radio Repairer
31C Single Channel Radio Operator 518 Carpentry/Masonry Specialists
638 Light-Wheel Vehicle Mecharnic 54E NBC Specialist
71L Administrative Specialist 558 Ammunition Specialist
88M Motor Transport Qperator 67H Utility Helicopter Repairer
91A Medical Specialist 76Y Unit Supply Specialist
958 Military Police 948 Food Service Specialist

6B Intelligence Analyst

THE EXPERINENTAL BATTERY

The Exper:mental Predictor Battery consists of six timed cognitive
paper-and-psncil tests, 10 computer-gdministered tests, and three untimed
ncn-cognitive paper-and-gencil inventories. A soldier needs approximately 4
hours to complete the pattery, with the following breakdown by type of test:

Timed Tests 1.50 hours
Computerized Measures 1.25 hours
Untimed Iaventories 1.25 hours

Description of Tests

Table 6.2 siows the complete array of tests and irventories in the
£xperimental Battery, the number of items in each, and the time limit (for
the timed tests) or approxmath time to finish (for the untimed measures).

In general, the six cognitive tests assess spatial, map-reading, anrd
mechanical abilities, and the 10 computerized tests measure various percep-
tual and psychomotor abilities. The ABLE, AVOICE, and JOR inventories
contain mcasures of temperament, biodata, vocational interests, and work
enviromnent preferences. Complete descriptions of these tests, their item
content, and format can be found in prior Annual Reports and other Project A
reports and wiil not be repeated in detail here. Modifications made for the
Experimental Battery administration are describad below.




Table 6.2
Description of Tests in Experimental Predictor Fattery

Tige Limit
Cognitive Paper-And-Pencil Tests Number of Items [{winutes)
Reasoning Test 30 12
Object Rotation Test 90 7.5
Orientation Test 24 10
Maze Test 24 5.5
Map Test 20 . 12
Assembling Objects Test 36 13
Computer-Administered Tests r_of m Approximate Time
Demographics 2 4
Reaction Time 1 15 2
Reaction Time 2 30 3
Memory Test : 36 7
Target Tracking Test ! 18 8
Perceptual Speed ana Accuracy iest 30 o
Target Tracking Vest 2 18 7
Number Memory Test 28 10
Cannon Shoot Test 36 7
Target Identification Test : 36 4
Target Shoot Test 30 5
Non-Cognitive Paper-And-Pencil Number of Items Approximate Time
Inventories
Assessment of Rackground and Life 199 35
Experiences (ABLE)
Arxy Vocational Interest Career 182 20

Examination (AVOICE)

Job Orientation Blank {J08B) 31 5




i ence al and Experimgntai Batteries

ks mentioned¢ earltier, project staff used the information obtained from
the analyses of Cv data to make the final revisions to the predictor
battery, preparatory to its use in the Longitudinal vValidatiorn phase. These
revisions were not substantial, since the battery had already been through
saveral iterations of data collection, analysis, and revision. The
vevisions incorporated into the Experimental Battery on the basis of Trial
Battery analyzes may be summarized as follows.

Of the six cognitive tests, only one had actuzl change in item content.
The Assembling Objects Test was made more difficult by adding four new,
relatively di?ficult jtems and revising three existing items to make them
wore difficult; two minutes were added to the time limit for this test.
Minor modifications to the instructions, to simplify and clarify, were made
for all six cognitive tests. Finally, a visual aid was developed to be used
while giving the instructions for the Orientation Test, since the CV data
collection experience suggested that respondents found these instructiens
somewhat difficult to understand.

In the computerized portion of the predictor battery, minor modifica-
tions also were made tc the instructions (displayed on the screen). Several
changes were made in the software, and several items on the Target Identifi-
cation Test were revised to better balance the item types.

Revisions to the non-cognitive inventories were scwewhit more exten-
sive. The ABLE revisions included deleting 10 items, revising 16 items, and
using & Separaté answer shoet for responding. For the AVOICE several
changes were made in the scoring procedures, switching existing items to
scales where their item-total score correlations were higher, and in two
cases combining two existing scales into one scale. A total of 10 items
were dropped from the AVOICE, 16 were added, several scales were renamed,
and a separate answer sheet was prepared. The JOB was shortened by seven
items and had five items reworded, and all scales were reconstituted and
reramed on the basis of factor analyses of the CV data. A list of the final
scales on all three noncognitive inventories appears as Table 6.3.

DATA COLLECTIOR PROCEDURES

Initiating, designing, coordinating, and moritoring the LV data
collection required considerable time and effort. This section describes
the process, from cbtaining the nccessary wilitary support, through hiring
and training testing stite staff, {o actual data collecting/monitoring.

Obtaining Military Support

Far in advance of the actual data collection, Project A staff submitted
Troop Support Requests (TSRs) to the Commanding General of the U.S. Training
and Doctrine Command (TRADOC). These requests provided details on the
purpose of the data collection and the proposed schedule of events,
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Table 6.3
ASLE, AVOICE, and JOB Scales in Experimental Battery

eem  w - - .. —

ABLE Scales
Adjustmert: €motional Stability .

Dependability: Hondelinquency
Traditional Velues
Conscientiousness .

Achievement: Mork Orientation
Self-Esteen

Surgency {Leadership/Potency): ODominance
Energy Level

Agreeableness/Likability: Cooperativeness
Locus of Controi: Internal Contrel
Physical Condition: Physical Condition

Response vValidity Scales: Unlikely Virtues (Social Desfrability)
Se1f-Knowledge
Non-Random Response
Poor Impression

AYQICE Scales

Realistic: Mechanics
Heavy Construction
Electronics
€lectronic Communication
Drafting
Law Enforcement
Fire Protection
Audiographics
Rugged Individualisa
Firearms Enthusiast
Coapat .
Vehicle Operator

Conventional: Clerical/Administrative
Warehouzi~a/Shin:ing
Food Service--Professional
Food Service--Empioyee

Social & Enterprising: Leadership/Guidance

Investigative: Medical Service
Mathematics
Science/Chemical
Computers

Artistic: Aesthetics

208 Scales

§ Job Pride

i Job Security/Comfort
: . Serving Cthers

[ Job Autonomy

I Job Poutine

I Ambition
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location, number of hours vequired of each soldier tested, &nd complete
requirements for personnel, classrooms, and equipment.

After the TSRs were submitted, senior project staff wmet with the Chief
Executive Officers {four-star generaIS) of the organizations providing
support. Numerous br1ef1ngs were conducted at various points down the chain
of command, culwinating in several meetings with the Points of Contact (POC)
at each of the eight Reception Battalion sites, several months prior to data
collection at that site. From this point untii testing began, coordination
was taken over by the POC, who was responsible for providing the required
troops to be tested, »lassrooms/offices and necessary equipment (e.g.,
storage cabinets with locks, phones).

The two mein challenges in preparing each site for testing were (a)
fitttng 4 hours of testing into an already demanding 72-hour processing .
schedule, and (b) obtaining adequate space for testing, that met good
testing standards, every day for a full year. The so utions to these
problems were as many and varied as the number of testing sites. They
ranged (a) from administering the predictors in & single 4-hour block to
admiristering them in three separate sessions over 2 or 3 days, and (b) from
redesigning/rewiring World War Il barracks to creating new rooms to accom-
andate the computer testing. Eventually, all eight reception sites had
workable testing arrangements.

Hiring and Training Test Site Personngl

70 handie daia Collection at each site, local civilians werae hired and
trained to collect the LV data, rather than sending project personnel to
each site as was done for the CV data collection (which was much shorter in
duration).

A Test Site Manager (TSM) was hired to be in charge of each site. This
mznager was supported by from one to as many as eight Test Administrators
(TAsg per site, depending on the testing schedule and volume. Applications
were taken by mail for both positions, and all initial interviewing and
hiring was done on site by experienced Project A staff.

The staff nrepared test administration manuals, with data collection
procedures described in minute detail. These manuals were used as the basis
for a l-week training course, conducted at each site for the newly hired
test site personnel. Two cxper1enced project staff members conducted the
training sessions at each site. They were also present for the first 2 or 3
days of each site's predictor testing, to ensure that all was going smocthly
and to provide additional on-the-job training.

Pata Coliecting/Monitoring

As previously mentioned, the testing schedule varied from site to site.
It was often necessary to schedule different portions of the Experimental
Battery for different days. However, vegardless of when each subszt of the
predictors was administered, the precise directions for administering each
predictor did not var,. To ensure standardization for tests across sites
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and situations, scripts were prepared for each test or inventory (including
a script to precede the self-administration computer measures) and test site
personnel were trained in their use. Extensive training and practice was
also given in handling questions from respondents.

Another feature of the data collection process that helped maintain
standardization of tests across sites was the weekly phone report that TSMs
were required to make. Each week, at a pre-arranged time, the TSM called
the Project A staff person ia char$e of the data collection and reported the
number of soidiers tested the previous week, discussed any questions or
problems he or she had, and received relevant news or instructions.

In addition to the weekly phone reports, the site managers were
required to submit monthly written reports of their testing progress, along
with documentation of any Eroblens that had occurred or events that may have
had an impact on test results (e.g., interruptions during testing sessions,
a soidier falling asleep durin~ a timed tastg.

Monitoring site visits were scheduled so that Project A and/or ARI
staff visited each site from one to three times throughout the year's
testing. The purpose of these visits was to monitor the test administra-
tion, providing feedback where appropriate, go over any questions or
unresolved problems, and generally try to reinforce esprit de corps.

While the LV predictor data collection at the reception stations has
certainly not been devoid of problems, the cooperation from military
persoane! on post has generzlly beesr very 9ood, and tne compeience ofF tie
Project A site personnel has been commendable.

TESTING COMPLETED BY EXD OF FY87

Table 6.4 presents the number of soldiers for whom paper-and-pencil
predictor data had been obtained as of 1 October 1987, by site and by MOS.
A total of 47,896 incoming soldiers had been tested by that date. This
number represents the final count at all sites except Fort Jackson, where
the predictor testing schedule continued throuyh 19 November 1987. All
olher sites had Completed their adminiciration of the Exnerimental Predictor

Battery and their data (paper-and-pencil testing) are included in Table 6.4.

The total number of soldiers from whom cowputer-zdministered predictor
data were obtained is considerably smaller than the total shown in Table 6.4
for paper-and-pencil predictors. By 1 October 1987, approximately 38,000
soldiers had completed all computer predictors. The primary reason for this
discrepancy is that only about 30 percent of the 14,500-plus soldiers tested
at Fort Benning could be scheduled for the computer-administered portion of
the predictor battery. However, since Fort Benning processes only Infantry-
smen (MOS 11B), and in very large numbers, the ®missing data® on the computer
tests is not a serious problem; ccmplete predictor data are available for
approximately 4,500 Infantrymen.




Table 6.4

LV Predictor Sample as of 1 October 1587
(Paper-and-Pencil Predictors Cnly)

__LV Reception Site

Fort

Fort Fort Fourt Fort Fort fort Fort Leonard
¥0S Bemning Bliss Pix Jackson Kpox McCielland Sill kood
118 14182 3 1 1
128 3 2 3 2110
138 4 3 1 2 5070
16S 681 23 10 6 12
19E : 580
19K 1 1843
27¢ 5 4 7 69 50
29¢ 7 190 12 16 : 16
31C 109 651 76 28 30
518 27 17 9 2 401
54¢E 5 412 6 501 11
558 46 58 33 215 124
638 721 748 119 39 409
64C 844 104 27 60 477
87N 28 2 227 63 14
71L 314 1438 35 145 Z
76Y 238 1504 191 127 432
Q1A 1141 651 961 453 177 597
948 857 112 213 228 958
958 10 1 8 4181 6
968 248 54 2 13

Total 14182 1822 4144 7272 3849 5868 5070 5089

-----




NEXT STFPS IN LONGITUDIMAL VALIDATION

As a 1 October 1987, the onlﬁ site still collecting LV predictor dsta
was Fort Jackson. Testing was scheduled to be completed at this site 19
November 1987,

The work that remains to be done with regard to LV predictors is to
finish collecting and processing these data, merge the various predictor
datxz files {paper-and-pencil and computer-administered), and edit the data
in preparation for scoring and analysis.

Durin? FYB8 soldiers in the target MOS who took the predictor tests
will be followed into their training assignments. Data from training
performance wmeasures will be collected as the soldiers complete AIT or one-
statfon unit trafning (OSUT). Sudsequently a sample from each MOS will be
tested on their performance on the job.




Chapter 7
THE FUTURE

The principal focus of activity for Project A during FY83 will be on
preparing for and executing the criterion data collection for the
Longitudinal Validation. The sample of MOS that are now included as part of
the project were listed in Table §.1.

The troop support requests for the LV sample followup for these 21 MOS
ask for a total of 15,000 first-tour job incumbenis, all of whom were tested
with the Experimental Predictor Battery when tihey entered the Army during
FYB7. The LV sample will also include as many as possible of those
individuals from the Concurrent validation sample (83/84 cohort) who
reenlisted and can be assessed on a battery of performance measures
appropriate for second-tour personrel.

The major steps to be accomplished in this phase of the project during
FY88 are as follws: :

° The administration of the Experimental Predictor Battery to the
sample of new accessions in the Longitudinal vValidation sample
mus. be completed. Oata remain to be collected at only one of the
eight reception stations. .

¢ The administration of the training performance measures (i.s., the
rating scales and knowledge testsg to the individuals in the
sample at the end of their Advanced Individual Training must be
completed.

[ The job perfocrmance criterion measures that were used to evaluate
first-tour job incumbents in the Concurrent Validation sample must
be revised, updated, reviewed, and made ready for administration
to first-tour job incumbents in the LV sample.

° Job performance criterion measures for the second-tour positions,
based on the job a2nalyses reported in Chapter 5, musi be
developed, field tested, and prepared for administration to
members of the CV sample who have reenlisted. Special attention
rust be given to measures of the supervisory/leadership components
of NCU positions.

¢ Data collection teams for the LV criterion data collection must be
identified and trained. The specific data collection procedures
for administering criterion measures to the LV sample (first tour)
and the CV followup sample (second tour) are to be developed.

° First-tour and second-tour job performance criterion measures must
be administered to sample members of the 86/87 c¢>lort and 83/84
cohort respectively.
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While the above activities will occupy the Project A staff during FY88,
much remains to be done to accomplish the objectives of the LV data
collection, as well as longer range goais. Extensive data analyses of
second-tour data will be needed to deveiop basic job performance scores for
NCO positions. The portrayal of first-tour performance developed during the
CV sample analysis needs to be put to a confirmatory test with data from the
LV sample. The covariance structure of the Experimental Predictor Battery
should be modeled, and the validation results obtained with the CV sample
should be cross-validated with the LV sample.

Given & reasonable portrayal of the covariance structures of the
predictors, training criteria, first-tour pe:formance criteria, and NCO
performance criteria, a great deal of analyses will be needed to portray the
effects of alternative strategies for selection and classification. These
analyses would include the optimal weighting/keying of predictor data and
sensitivity analyses under different goals ?e.g., maximize aggregate
parformance vs. minimize attrition) and varying constraints ?e.g., different
testing times).

Consequently, while much of the work planned under Project A has
already been accompiished, more remains to be done to make the most
effective use of the informat.on that has been and is being assembled. A
great deal of excitement lies ahead.
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Appendix A

PROJECT A TECHNICAL PAPERS AKD REPORTS FOR FY 1987
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at the Annual Conference of the Military Testing Association, Mystic,

CT.

Campbell, J. P. (1986, December). Validation analysis for new
predictors (ARI RS-WP-86-09). Paper presented at the meeting of the
Committes on Performance of Military Personnel, Baltimwore.
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1These papers are available in ARI Research Note (in preparation),
which supplements this FY87 Annual Report.
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on task proficiency. Paper presented at the Annual Conference of the
Military Testing Association, Mystic, CT.
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onsibilities. Paper presented at the Annual Ccnvention of the
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Testing Association, Mystic, CT.
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temperament variables in selection. Paper presented at the Annual
Convention of the American Psychologicai Association, New York.
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Appendix. Paper presented at a Cate Analysis Workshop of ‘.e
Committee on Performance of Military Personnel, Baltimore.

A-3
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Wing, H., Hough, L. M., & Peterson, N. G. (1637, August). Predictive
validity of poncognitive measures for Army classification and
attrition. Puper presented at the Annual Conference of the Society
for Industrial and Organizational Psychology, Atlanta.
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Appandix R

COHPARISON OF VALIDITY AND SUBGROUP STATISTICS
FOR CURRENT AND PROPOSED APYITUDE AREA COMPOSITYES,
BASED ON SQT CRITERIA
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Definitions
AA Composite

AANREW Proposed ASVAB Aptitude Area Compcsite
AAOLD - Current ASVAB Aptitude Area Composite

AACUT - Minimum qualifying score on the current AA Composite
{relative to reference mean of 100 and SD of 20)
K10T - Total number of SQT examinees analyzed

Estimated Validity

VNEW - Validity of the proposed AA composite, corrected for range
restriction

VOLD - Validity of the current AA composite, corrected for range
restriction

VCH ~ Increase in validity. A positive value means the proposed
composite {s more valid that the current one.

acks

nnnnnn

[ S SN S 4
NOULA -  nuumer v

. .
kK examinces analyzed

BPON - For the proposed composite, the difference between the
predicted performance based on the common regression expressed
in standard deviation units. A positive value means that
gredicted performance is higher using the common regression

ine (i.e., blacks are overpredicted using the cozmon
regression equation).

BPDO - For the current composite, the same difference as for BPDN.

i BPDCH - Difference in maanitude of the black prediction errors based on
the current composite and on the proposed composite. A
positive value means that the proposed new AA composite
predicts wmore accurately for blacks than the current composite.

Females

NFEM - Number of female examinees analyzed
FPON - Equivalent of BPON for female differences
FPDO - Equivalent of BPDO for female differences

FPDCH

Equivalent of PBOCH for female differences
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Appendix C

VALIDITIES FOR APTITUDE AREA COMPOSITES

CL
Co

ti.

SEIQ

SC
ST

BY MOS AND SQT YEAR

Clerical

Combat

tieciroiic Maintenance

Field Artillery

General Maintenance

Mechanical Maintenance
Mechanical Maintenance (New)
Operators/Food

Surveillance and Communication
Skilled Technical
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Appendix D

INSTRUCTIOLS AND MATERIALS USED TO COLLE.T
WEIGHTING JUDGMENTS FOR INFANTRYMEN (mos 118)




JUDGING THE INPORTANCE Of PERFORMANCE FACTORS IN ARRIVING
AT TOTAL SCORES

Background

A number of different kinds of performance factors are being considered
by Project A to rssess the effectiveness of first-tour enlisted personnel.
These various performance factors must be combined into one overall me2asure
of M0S performance. This overall measure should be the best that can be
obtained given the available component performance factors. The overall
measure will be used as the performance measure against which the ASVAB and
other ?redictor performance factors will be vaiidated. To obtain the best
overall measure for each MOS in our sample, Project A staff will be asking
knowledgeabhle cfficers and KCOs to assign weights tc the various performance
factors in a manner that reflects the relative importance that the component
performance factors should have in forming an overall seasure for the MOS.

Today we would like to get your judgm&nts about the relative weights
that the factors should receive in deriving an overall performance measure
for first-tour Infantryman (11B). The performance factors are

Task Proficiency: MOS specific technicai skills--This performance
factor represents the proficiency with which the soldier performs the
tasks-which are "central® to MOS 118. The tasks represent the core of
the job and they are the primary dafiners of the A)S. fFor exawpie, tic
first tour Infantryman engages enemy target with hand ?renades;
installs and fires/recovers an M18A1 ciaymore aine; selects hasty
firing pusitiens in urban terrain; zeros an AN/PVS-4 to an M]6Al rifle;
and uses weapons and other equipment in offensive and defensive combat
operations,

This performance factor does not include the {ndividual's willingness
to perform the task cor the degree to which the individual can
coordinate his efferts with others. [t refers to how well the
individual can execute the core technical tasks the job requires, given

P

Task Proficiency: General soldiering skills--In addition to the core
technical content specific to an MOS, individuals in every MOS are also
responsible for being able tc perform a variety of general soldiering
tasks--for example, determines grid coordinates on military maps, puts
on, wears and removes Ml7 series protective mask with hood, determines
& magnetic azimuth usiny a compass, collects/reports informatvion--
SALUTE, recognizes and identifies friendly and threat aircraft.
Performance or this factor represents oversll proficiency on these
general soldiering tasks. Again, it refers toc how well the individual
can execute general soldiering tacks, given a willingness to do so.




Exercise of Leadership, Effort, and Self Developg%nt- “ 1¢ performance

factor reflects the degree to which the individual exer.s effort over
the full range of job tasks perseveres under adverse or dangerous
conditions, and demonstrates leadership and support toward peers. That
is, can the individual be counted on to carry out assigned tasks, ever
under adverse conditions, to exercise good judgment, and Lo be
generally dependable and proficient. While appropriate knowledges and
skills are necessary for successful perforwance, this factor is only
meant to refiect the individual's wiilingness to do the job required
ard to be cooperative and supportive with other soldiers,

Maintaining Personal Disciplipe--This performance factor reflects the
degree to which the individual adheres to Arey regulations and
traditions, exercises personal self control, demonstrates integrity in
day to day behavior, and does nct create disciplinary problems. People
who rank ﬁigh on this factor show a commitment to high standards of
personal conduct.

;iliggr: Bearing/Appearance and Physical Fitnecs--This performance
actor represents the degree to which the individual maiatains an
eppropriate military eppearance and bearing and stays in good physical
condition.

Please assume that a total score will be derived for each soldier from
the separate scores obtained from each of these factors. These total scores
will be our best estimate of ine overaii effeciiveness of the Lioops whose
perfurmance will be measured. We need the assistance of experienced Army
personnel in determining how much weight should be given each factor in
arriving at the total effectiveness scores.

Puroose

The purpvse of this workshop is to obtain the weights to be assigned
each of the performance factors. Two methcds of assigning weights wi 1 be
uszd. The metnods differ in the kinds c¢f judgments you will be required to
make:

HMethod A: You will be asked to rank order the performance farctors and then
assign weights to them, assuming that the top ranked factor has a
weight of 100.

Method B: You will be given performance profiles on 10 sets of 15 soldiers
each and asked to rank order them. (The profiles will give the
score; of the soldiers on two of the five performance factors at a
time.




(1} The type of soldiers for whom performance factor wefghts are being
derived s first tour Infantryman {118B).

(2) As the weights you assign may be a functicn of the particular
context in which the soldiers' performance is being evaluated,
please assume the following military situation prevails:

The world is in a2 period of heightened tensions. There

is an increasing probability that hostilities will break
out in Europe, Asia, the Caribbean, Latin America, and
Africa. The Army's ‘mission is to support u.s. treaty
uvbligations and to help defend the borders of allied
and griendly nations. Some of the potential enemies

have nuclear and chemical capability. Ai{r parity does
exist between allied 7Torces and potential hostile nations.
U.S. Army training and other preparatory activities have
been substantially increased. Most combat ané associated
support units are participating in frequent field axercises.
Most units are being actively resupplied.

(3) Performance factor scores are available gnly on the factors given.
Althouyh there may he other factors that comprise overall
performance, no scores are available for them at this time.




DIRECTIONS FOR METHOD A

Under this weighting method, the procedure for assigning weights to the
performance factors is as follows:

1. Rank order the set of performance factors to be weighted by
assigning a "1" to the most important, a °2° to the next most
important, etc. Please refer to the *PERFORMANCE FACTORS FOR
?05 118® handout for a complete description of the 5 performance

actors.

2. After you have recorded the rank orders on the weighting sheet,
assign 100 points to the factor you ranked as most important.
Then ask yourself, "If I'm assigning 100 points to this
performance factor, how many points should I assign to the
next most {mportant one.® If, for example, you think that the
second most {mportant one should receive half the weight of the
first, lssi?n it 50 points. Continue assigning points in this

manner until all the factors have been weighted. :

3. In assigning the points, please keep in mind that the points
represent how many times more (or less) important one performance
factor is than another. For example, if you assign 30 points to
one factor and 5 points to another, that means that you believe
that the 30-point factor should receive 6 times the weight in the
total score as the S-point factor.

4. If you feel that two or more factors should be ueighted equally,
you may assign them equal weights. For example, if you feel that
the factors ranked first and second are really tied in importance,
then you can assign them both 100 points.

5. If you believe that a particular performance factor should not be
used at all in arriving at the total score, you should assign it
zero points.

6. When you are finished assigning points to all performance factors,
please make sure that they are in the *right" ratio to one
another. That is, the points assigned to all factors are in
correct proportion to one another.

Thank you for your cooperation.

0-5




" Name Workshop ____

MOS 11B Performance Factor Weighting Sheet

Rank
Performance Factor® Qrder Weight

1. Task proficiency -- MdS specific technical skills.

2. Task proficiency -- general soldiering skills.

3. Exercise of leadership, effort, and self development.
4. Maintaining personal discipline,

5. Military bearing/appearance and pnysicai 7itness.

* Please refer to the "PERFORMANCE FACTORS FOR MOS 118" handout for a
complete description of the 5 performance factors.




PERFORNANCE FACTORS FCR MOS 118

1) ask : '

This performance factor represents the proficiency with which the soldier
performs the tasks which are “"central® to MOS 11B. The tasks represent the
core of the job and they are the primary definers of the MOS. For example,
the first tour Infantryman engages enemy target with hand grenades; installs
and fires/recovers an M18A1 claymore mine; selects hasty firing positicns in
urban terrain; zeros an AN/PVS-4 to an M16Al rifle; and uses weapons and.
other equipment in offensive and defensive combat operations.

This performance factor does not include the individual's willingness to
perform the task or the dejree to which the individual can coordinate his
efforts with others. It refers to how well the individual can execute the
core technical tasks the job requires, given a willingness to do so.

2) ask i 3 r ferin

In addition to the core technical content specific to an MOS, individuals in
every MOS are also reseonsible for being able to perform a variety of
general! soldiering tasks--for example, determines grid coordinates on
military maps, puts on, wears and removes M17 series protective mask with
hood, determines a magnetic azimuth using a compass, collects/ reports
information - SALUTE, recognizes and identifies friendly and threat
aircraft. Performance on this factor represents overall proficiency on
these general soldiering tasks. Again, it refers to how well the individual
can execute general soldiering tasks, given a willingness to do so.

3) X hi n v

This performance factor reflects the degree to which the individual exerts
effort over the full range of job tasks, perseveres under adverse or
dangerous conditions, and demonstrates ieadership and support toward peers.
That {s, can the ihdividual be counted on to carry out assigned tasks, even
under adverse conditions, to exercise good judgment, and to be generally
dependable and proficient. While appropriate knowledges and skills are
necessary for successful performance, this factor is only meant to reflect
the individual's willingness to do the job required and to be cooperative
and supportive with other soldiers.

4) Maintaining Personal Discipline

This performance factor reflects the degree to which the individual adheres
to Army regulations and traditions, exercises personal self control, demon-
strates integrity in day-to-dag behavior, and does not create disciplinary
problems. People who rank high on this factor show a commitment to high
standards of personal conduct.

5) ilitary Rearing/Appearan nd Physical Fitn

This performance factor represents the degree to which the irndividual main-
tains an appropriate military appearance and bearing and stays in good
physical condition. .

D-7




CIRECTIONS FOR METHOD B

Under this method, judgments of the over.ll performance scores for 10
sets of Infantrymen will be obtained. Each set will contein 15 Infantrywen.
The performance scores of each of the 15 first tour Infantrymen Lave been
recorded on 2 performance factor scales. (A different pair of performance
factor scales are provided for each of the 10 sets). For each scale there
is a description of high, medium and low levels of performance. Each of the
15 soldiers {s rated on a 7-point scale that ranges from the lowest level of
performance to the highest. Please refer to the °PERFORMARCE FACTORS FOR
MCS 118" handout for a complete description of the 5 performance factors.
Also, please review the assumptions given in the General Instructions.

ifi o

1. Rank the 15 Infantrymen in the first set in order of their cverall
performance. Give the “best” soldier & rank of "1", the second best
soldier & rank of "2" and so on. Make comparisons between the soldiers
on the basis of their overall performance as Infantryme.;; do not
consider how they might be used in other capacities.

2. When you are finished, please go over the rank order carefully making
sure that, in your judgment, the ranks reflect the relative overall
performance of the soldiers. Feel fi1 :e to change any ranks.

(YY)

When caticfied with vour rank ordering, proceed tc the next set of 15
Infantrymen.
Thank you for your cooperation.

(A sample sheet for one pair of performance factor scales follows.)

c-8




Sheet Ko, 1

MOS 118 OVERALL PERFORMANCE SCORE SHEET

Performance Level

Task Proficiency--
General
Soldiering Skills

Performance Scales:

Name
Task Proficiency~-
Soldier MOS Specific
Mo. Technical Skills
1 6
2 5
3 2
4 5
5 2
6 €
7 4
R 1
9 5
10 ?
11 3
12 3
13 [
14 4
15 3

[THHTTHTT

i
*

NN WU B NEBENUVMWWOUMN

TASK PROFICIENCY—~MOS SPECIFIC TECHNICAL SKILLS

Does not display the
knowledge/skill required
to perform many core
technical skills,

Nisplays the knowledge/
skill to perform all core
technical tasks properly,

Displays the knowledge/
skill required to perform
most core technical tasks
properly, but may need
help for harder tasks.

wn
[24]
~

~ a
2 -

TASK PROFICIENCY--GENERAL SOLDIERING SKILLS

Noes not display the
knowl edge/skill required
to perform many genera)

Cisplays the knowledge/ -71015p1ays the knowledge/
skill required to perform |skill to perform all
most genera! so1d1erin? general soldiering

Y

soldiering tasks. tasks, but may need he skilis,
for harder tasks.
1 2 3 4 5 6 7




Name Sheet No. 2

MOS 11B OVERALL PERFORMANCE SCORE SHEET

Performance Level

Military Beartng/ Exercise of Leader-
Soldier Appearance and ship, Effort and Rank

No. Physical Fitness Self Development Order
1 6 2
2 5 5
3 2 6

4 s 3
5 2 3 —
6 6 5 —_—
? 4 7

8 1 a _
9 s 6

10 7 4

11 3 s

12 3 3

13 4 4

14 4 1

15 3 2

Performance Scales:

MILITARY BEARING/APPEARANCE AND PHYSICAL FITNESS

Maintains self in poor Heets Army standards of Exceeds Army standards
pchysical condition., Failsyphysical fitness. Nresses{and expectations set for
to meet militery standards|neatly and meets Army physical fitness. Main.
for dress or personal standards of personal tains excellent personal
hygiene, hygiene. hygiene and proper
appeararne,
1 2 3 4 5 6 7

EXERCISE OF LEADERSHIP, EFFORT AND SELF DEVELOPMENT

Fails to take charge when |Performs satisfactorily in|YTakes charge when neces-
leadership is required in }leadership situations sary to lead unit; leads
unit, Provides 1ittle or |where what is expected is |[the squad tn outstanding
no assistance to other well known., When asked, ({performance. Does

unit members. Seldem gives help and support to |everything possibie to
exerts effort in accom- fellow soldiers. lsually [assist other scldiers.
plishing many job assign- [exerts effort to perform [Always exerts consider-
ments and tasks. Gives most job assignments and ([able effort in performing
up easily under adverse tasks. 311 job assignments and
conditions, tasks.

~¢

1 2 3 4 ) 6




Name Sheet No. 3

MOS 11R OVERALL PERFORMANCE SCORE SHEET

Performance Level

Maintaining Task Proficiency=--
Scidier Personal MOS Specific Rank
No, Discipline Technicel Skills Crder
1 6 2
2 S 5
3 2 6
4 5 3
5 2 3
6 6 )
) 7 4 7 -
i B 1 4 —
9 ) 6
10 7 4
11 3 5
12 3 3
13 4 4
14 4 1
15 3 2

MAINTAINING PERSONAL BISCIPLINE

Occasivrally shows dis- Rarely exhibits disre- Always treats superiors

respect rtowards superiors;{spectful behavior towards [with respect, Maintains

often f3ils to follow superiors, Almost always {high level of perscne)

Army/unit rules, regula- |[follows Army/unit ryles, |[integrity. Obeys

tions or orders. C(Creates |regulations or orders, orders quickly and with
: enthusiasm,

9
, Performance Scales:

dgisciplinary problems,

1 2 6

TASK PROFICIENGY—~MOS SPECIFIC TECHNICAL SKILLS

Does not display the Displays the knowledge/ Nisplays the know!)edge/
knowl edge/skill required [skill required to perform [skill to pertorm all core
to perform many core most core technical tasks |technical tasks properly.
technical skills, properly, but may need

help for harder tasks,

3 4




Name Sheet No. 4

MOS 118 OVERALL PERFORMANCE SCORE SHEET

Performance Level

Exercise of Leader- Task Proficiency—
Soldier ship, E7fort, and General Rank

No. Self Development Soldiering Skills QOrder
1 6 2

2 S 5 —_—
3 2 6

4 5 3 —
5 2 3

6 6 S —_—
7 4 7 —
8 1 a e
9 5 6 —_—
10 7 4

1 3 5

12 3 3

13 4 a4 -
14 4 1 —
15 3 2

Performance Scales:

EXERCISE OF LEADERSMIP, EFFORT AND SELF DEVELOPMENT

Fails to take charge when |Performs satisfactorily in|Takes charge when neces-

leadership is required in |[leadership situations s&ry to lead unit; leads
unit, Provides little or |[where what {s expected is [the squad to outstanding
no assistance to other well known. When asked, performance, Deces

unit members. Seldom gives help ary support to |everything possible to

exerts effort in accom- fellow soldiers, Usually |lassist other soldiers.
plishing many job assign- jexerts effort to perform |Aiways exeris consider-
ments and tasks. Gives most job assignments and |ashle effort in performing

up easily under adverse tasks. 211 job assignments and
conditions, tasks,
1 2 3 4 5 6 7

TASK PROFICIEMCY—-GENERAL SOLDIERING SKILLS

Does not display the Displays the knowledge/ Displays the knowledge/
knowl edge/skill required |skill required to perform |skill to perform 211
tc perform many general most general soldiering general soldiering
soldiering tasks, tasks, but may need help [Iskills,

for harder tasks.

| 1 2 3 4 5 6 7

0-12




Name Sheet No. S
MOS 11R OVERALL PERFORMANCE SCORE SHEET
Performance Level
Maintaining Military Bearing/

Soldier Personal Appearance and Rank -
No. Discipline Physical Fitness Order
1 6 2 _

2 5 5

3 2 6

4 5 3

5 2 3

6 6 5

7 4 7 —
8 1 4

9 5 6

10 7 4

11 3 5

12 3 3

13 4 4 I—
14 4 1

15 3 2

MAINTAINING PERSONAL DISCIPLINE

Occasionally shows dis-
respect towards superiors;
often fzils to follow
Army/unit rules, regula-
tions or orders, Creates
disciplinary problems,

Rarely exhibits disre-
spectful behavior towards
superiors. Almost always
follows Army/unit rules,
regulations or orders,

Always trests superiors
with respect. Maintains
high level of personal
integrity. Odeys

orders quickly and with
enthusiasm,

1 2

6 7

MILITARY BEARING/APPEARANCE AND PHYSICAL FITNESS

Maintains self in poor
physical condition. Fails
to meet military standards
for dress or personal
hygiene.

Meets Army standards of Vﬁtxceeds Army standards

physical fitness., Dresses
neatly and meets Army
standards of personal
hygiene.

and expectations set for
physical fitness. Main-
tains excellent personal
hygiene and proper
appearance.

6 7




Name Sheet No. 6

MOS 11R OVERALL PERFORMANCE SCORE SHEET

Performance Level

Task Proficiency— Exercise of Leader-
Soldier M0S Specific ship, Effort, and Rank

NO. Technical Skilis Self Development Order
1 6 2

2 5 5

3 2 6

4 5 3

5 2 3

6 6 5

7 4 7 T
8 1 4 I
9 5 6
10 7 §

11 3 5

12 3 3

13 4 a -
14 4 1

15 3 2

veriormance Scales:

TASK PROFICIENCY—MOS SPECIFIC TECHNICAL SKILLS

Does not display the |Displays the knowledge/ Displays the knowledge/
know)l edge/skill required (skill requires (C perform {skill to perform all core
to perform many core lmost c.ore technical tasks |technical tasks properly.
technical skills. propeirly, but may need

help far harder tasks.

3 4 S 6 7

[
~N

EXERCISE OF LEADERSHIP, EFFORT AND SELF DEVELOPMENT

Fails to take charge when |Performs satisfactorily in{Takes charge when neces-

leadership is required in !leadership situations sary to lead unit; leads
unit, Provides little or |where what is expected is [the squad to outstanding
ro assistance %o other well known, When asked, |performance. DNces

unit members, Selgom gives help and support to [everything possible to

exarts effort in accom- fellow soldiers., tisually [assist other soldiers,
plisning many job assign- |exerts effort to perform |Always exerts consider-
ments and tasks. Gives most job assignments and [able effort in performing
up easily under adverse tasks. a1l job assignments and
conditions, tasks,

1 2 3 4 5 6 7




Name Sheet No, 7
M0OS 118 OVERALL PERFORMANCE SCORE SHEET
Performance Level
Task Proficiency— Maintaining
Soldier General Personsl Rank

No. Soldiering Skills Discipline Order

| 6 2

2 5 5

3 2 6

4 5 3

5 2 3

6 6 5

7 4 7

8 1 4 )

9 ) 6

10 ? a

11 3 5 -
12 3 3

13 4 & -
14 4 1 —
15 3 2

Performance Scales:

g

TASK PROFICIENCY--GENERAL SOLDIERING SKILLS

Does not display the
krowledge/skiil required
to perform many general

Displays the knowledge/
ski1l required to perform
rust general so1dier1n?

P

Displays the knowledge/

skill to perform all
gener2l soldiering

soldiering tasks, taske, but may need he skills,
for harder tasks.
1 2 3 4 5 6 7

MAINTAINING PERSONAL DISCIPLINE

Nccasionally shows dis-

often fails tc follow

Army/unit ruies, regula-
tions or orders.
adisciplinary problems,

respect towards superiors;

Crestes

Rarely exhibits disre-
spectful behavior towards
superiors. Almost always
follows ‘Army/unit rules,
regu'ations or orders.

Always trezts superiors
with respect. Maintains
high level of personal
integrity., Obeys

orders quickly and with
enthusiasm,

1 2

6 7




Name Sheet No o 8

MOS 118 OVERALL PERFORMANCE SCORL SHEET

Performance Level

Military Beartng/ Task Proficiency—
Soldier Appearance and MOS Specific Rank

No. Physical Fitness Technical Skills Order
1 6 2

2 5 5

3 2 & .

4 5 3

5 2 3

6 6 5

7 4 7

8 1 4

9 5 6

10 7 4 -

11 3 5

12 3 3

13 4 a4 -
14 4 1 -
15 3 2 —_—

gsrfonmance Scales:

MILITARY BEARING/APPEARANCE AND PHYSICAL FITRESS

Maintaing self in poor Meets Army standaras of Exceeds Army standards
physical condition, Faflsiphysical fitness, Dressesjand expectations set for
to meet military standards|neatly and meets Arny physical fitness. Main-
for dress or perconal standards of persona) tains excellent personal
hygiene. hygiene. hygiene and proper
appearance,
1 2 3 4 5 6 7

TASK PROFICIENCY--MOS SPECIFIC TECHNICAL SKILLS

Does not display the 'Disp]ays the knowledge/ Displays the knowledge/
knowl edge/skill required |sk111 required to perform [skil) to perform all core
to perform many coure most core technical tasks |technical tasks properly.
techrical skills, properly, but may need

help for harder tasks.

1

1 2 K} 4 5 H 7




Sheet No. 9

#)5 118 OVERALL PERFORMANCE SCCRE SHEET

Performance Level

Mzintaining
Personal Rank
Discigline Order

Hame —_—
Exercise of Leader-
Soldier ship, Effort, &nd
No. Sel f Development
1 ¢
2 )
3 2
4 5
5 2
6 6
7 4
8 1
9 5
10 7
1N 3
12 3
13 4
14 ]
15 3

Performance Scales:

N WM WWOHLMIN

EXERCISE OF LEADERSHIP, EFFORY AMD SELF DEVELOPMENT

Fails to take charge when
leadership is required in
unit, Provides little or
no assistance to other
unjt members, Seldom
exerts effort in accom-
plishing many job assign-
ments and tasks, Gives
up e€asily under adverse
conditinng,

Performs satisfacterily in
leadership sftuations
where what is expected f{s
well known, When asked,
gives help and support to
fellow soldiers. UHsually
exerts effort to perform
most joh assignments and
tasks.

Takes charge when neces-
sary to lead unit; leads
the squad to outstanding
peirformance, : Noes
everything possiblie to
assist other sollJiers.
Always exerts consider-
able effort in performing
211 job assignments and
tasks.

1 2

MAINTAINING PERSONAL D1SCIPLINE

Occasionally shows dis-
respect towards superiors;
ofter fails to follow
Army/unit rules, regula-
tions or orders, Creates
disciplinary problems,

Rarely exhibits disre-
spectful behavicr towards
supericrs, Almost always
follows Army/unit ryles,
regulations or orders,

Always treats superiors
with respect. Maintains
high level of personal
fntegrity. Obeys

orders quickly and with
enthusiasm,

~<
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Name Sheet No. 10
MOS 113 OVERALL PERFNRMANCE SCORE SHEET
Performance Level
Task Proficiency-- Military Bearing/
Soldier Genersl Appearance and Rank

No. Soldiering Skillsg Physical Fitness Order
1 6 2

2 5 5

3 2 6

4 5 3

5 2 3

€ 6 5

7 4 7

B 1 a re—
9 5 6 _
10 7 4. :::::
11 2 5

12 3 3

13 4 4 R
14 4 1 ’

15 3 2 T

Performance Scales:

TASK PRUFICIENCY--GENERAL SOLDIERING SKILLS

Does not dispiay the
knowledge,/skill required
to perform many genery)
snldier ing tasks.

Displays the knowledge/
skill required to perform
most genera) so1dier1n$
tasks, but may need help
for harder tasks.

Displays the knowledge/
skili to perform g1l
generai soldiering
skills,

[, ]

-

3

w

-
o

[oh]
~4

MILITARY BEARING/APPEARANCE AND PHYSICAL FITNLSS

Maintaing self in poor
physical conditicn, Fails
to meet military standards
for dress or personal
hygiene,

fu

Meets Army stancards of
physical fitness. Ulresses
neatly and meets Arm
standards of persona{
hygiene.

Exceeds Army standards
and expectations set for
physical fitness. Main-
tains excellent personai
nygiene and proper
appearance,

6
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Assigning Utility Yalues to Army Recruits

Overview .

Many pecple have suggested that, all other thiags being equal, newly
accessfoned recruits differ in terms of their predicted overall value of
utflity to the Army for accomplishment of particular Army missions. This {s
not an argument that cartain recruits are not needed. Rather, ft s an
assertion that, given some base line, adding certain recruits to some IMOS has
relatively greater utility to the Army than adding other recruits to other
MO

In order to allow a computerized enlisted personnel selection and
classification system to operate in the best f{nterest of the Army, the
decisions made by the system must reflect the best judgment of experienced
Army officers. " To informa the computerized processes fnvolved in selecting
and classifying applicants for enlistment, you will be asked to judge the
relative priority that the system should plice on filling differsnt MOS with
recruits having dffferent predictad performance levels. This is not to foply
that some MOS should have no newly assigned recruits or caly low or high
Tevel recrufits, but that the system should attempt to meet the most critical
Army personnel needs first.

Purpose of Workshop

In order to determine how best to measure MOS personnel classification
priorities, we are trying out varfous methods of ebtaining Judgments of
experienced Army officers. In this workshop we will try out three methods.
The methods call for increasingly complex judgments concerning the value or
usefulness of classifying recruits {nto different MOS. In the first
procedure, you will be asked to sort recruits into utility catagorfes based
on relative classification priorities. In the second procedure, you will
Judge the value of recruits relative to the value of 2 specified Infantryman .
(118) recruit., The third procedure involves classifying groups of recruits
of various predictad performance levels {nto a limitad number of MOS. In
making all the judgments called for, please consider the likely usefulness of
the recruits at the given performance level in that MOS in helping achieve
the Army‘'s missfon in comparison to other recrufts at other performance
leveis in othar MOS.

Assumptions

To help assure that all workshop participants are starting from the same
place, we would 1ike you to make the following assumptions when making your
Judgments:

(1) The military context for which the ut{lity of the recruits
{s being considered 1s as follows:
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(2)

(3)

(4)

(5)

(6)

(7)

The wurld s in a period of heightened ensions. There {s
an increasing probability that hostilities will break ocut in
Europe, Asia, the Caribbean, Latin America and Africa. The
Aroy‘'s sissfon is to support U.S. treaty obligaticns and to
help defend the borders of allied and friendly natfons.
Sost¢ of the potential enemies have 1. lear and chemical
capability, Air parity does exist between allied forces and
potentis]l hostile nations. U.S. Army trefning and other
preparatory activities have bdDeen substantfally {acreased.
Most combat and assocfated support units are participating
in frequent field exercises. Most units are baing actively
resupplied. ‘

The field strength of all MOS overseas 1s the same——70
percent.

Troop replacement needs resuiting from any anticipated
wvartime casualties will be handled separately by . the
computerized personnel selection and classification system.
(That 1s, the relative priorities should reflect only the
likely usefulness of recruits at given predicted performance
levels in Relping to achieve the Aray's mission.)

The omeasures used to predict performance {nclude not only
aptitude gscores (taken from the Armed Services Yocational
Aptitude Battary) but &1s0 tests of psychomotor skills, work
history, {nterests, motivation, and other {ndexes that
predict Gvarall MOS performance.

The overall MOS performance measure for each MOS represents
an optimally weighted (for that MOS) combination of several
performance factors, Thus, recruits &t the highest
predicted performance ievel (90th percentile) 1in each MOS
&re more likely t2 be dependable, proficient fa KOS tasks,
know the facts and procedures required to dc their jobs,
perform more effectively wunder adverse or diffifcult
conditions, avoid discipiirary problems, provide support to
fellow soldiers, and ve mere physically fit.

The predicted performance levels for the recruits &re
accurate. That s, the recruits will actually perform at

the predicted levals.

The spread or amount of varfation in predicted performance
is equal in each MOS.




DIRECTIONS FOR PROCEDURE A: SORTING ARMY RECRUITS
OM PRIORITY FOR FILLING STRENGTH REQUIREMENTS

In the first procedure to be tried out today you will be given & set of
cards. 0n each card there is 2 short description of an MOS (first tour or
Ski1l Level 10) taken from AR 611-201, which gives descriptions of all Army
K0S. Also on each card is the predicted performance level in that MOS of the
given recruit. The levels have been set at the 10, 3o, SO0, 70 or 90th
percentile level and are based on the telection/classification measures
available on the recruits. All percentiles ere the predicted percentiles of
performance of the racruits, if a1l recruits were rank ordered in terms of
their predictad performance 1in the gfven MOS without regard to current
cut-cff scores. MHote that a 10th percentile performance level signifies Jow
performance and a 90th percentile performance level signifies hion
perforoance. Also please note that the percentiles refer to percentiies
within all newly accessioned recruits assuming that the recruits were rank
ordarcd in terms of their predicted performance scores for the given MOS.

The recruits on the cards have been tentatively assigned to 56 MOS
without regard to current cui=-aff scores. The Jjudgment task i3 to sort 280
cards (56 MOS X S5 predicted performance leveis) into 7 piles or categories
reflecting the relative utility of the recruits described on the cards. The
catagories are:

High postitifve utility would probably ressic {f these recruits were
placey f{n these MOS.

Between modsrate and high utility would probably result {f these
recruits wers placed in these MOS.

Moderate utiifty would probably result {f these recruits were placed in
these MOS,

Between low &nd moderate utility would probably resuit {f these recruits
weres placed f{n these MOS.

Low positive utility would probably result {f theze recrufts were placed
in these MOS. '

Advarcages of placing these recruits {n these MOS would probadbly be
equs! to the disadvantages (expected utility = 0).

Megxtive utility would probably result 4f these recruits were placed f{n

these KIS. (Any positive contributicn would probably be uutweighed by
proulems assoctated with low levels of acers1l performance).

égecific Dﬁre:tiuq&i

(1) Familiarize yourself with the MOS by examining the descrictions on
the cards and with the above descriptivns of the 7 piles. You will
he provided with @ set of labe! cards containing the pile descrip-
tions,




(2) Then sort the cards (which are {n rancom order) into the 7 pfiles.
You are free to place &2 many cari. &8 you 1ike in any ong pile.
1f you do not feel that you are fac ifar enough with any given MOS
to make a comparative evaluaticn, p'rie the cards for that MOS fn

sn eighth, unrsted pila.

(3) Uhen you have finighed your first sor. . a0 through the piles carc;
fully, making any changes in the sorting you feel are gppropriate.

(£) When yeu are satisfied with your sorts, pleasec place the appro-
priate label card on top of sach p{iv¢ &nt secure each pile with &
rubber band. Then use 8 rubber band tw bind the piles together
with your Name Card on top.

Thenk you for your cooperation,
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DIRECTIONS FOR PROCEDURE 8: SETTING THE :
UTILITY OF ARMY RECRUITS RELATIVE TO THE VALUE
OF A 90TH PERCEMTILE INFANTRYMAR ~113

{n the 3acond procedure you will try out today, you will be given a set
-of 60 cards. These cards are a subset of the cards you sorted carlier. The
cards cover 12 KOS, with recruits at the S predicted performance levels you
evaluated esrifer. The judgment task 1s to assign a nuserical utility value
to each of the 60 recruits, The values that you assign will be proportionate
to the value assi?nod to & 90th percentile Infantrymin recruit. (In other
words, the overall worth or utility of the 90th parcentile Infantrysan
recruit will De used as a yardstick and the worth of all other recruits will
be judged in relatfonship to this Infantrymsn recruit, (This {s cosparadle
tc the use of & givan platinue bar as the defined length of 1 meter or 100
centimeters in the metric system.) In this case ths value of the 90th
percentile Infantryman will be set at 100.

In smking your judgments, please mke the same set of assumptions as

wore made §n the previous procedure. Please revies these assuptions before
beginning the Judgment task.

Specific Directions:

(1) Faaflfarize yourself with the 12 MOS by examining the descriptions
provided.

(2) ¥rite the vaiue, 100, on the J0th percentile Infantryman card which ';’-’"-,,-'.-
i3 on top of the deck you Just received. (Tne other cards in the 3
deck are in random order.)

(3) Then take each of the other cards and assign the soldfer & utility
value which reflacts the worth of each recruit relative to the
value of the 90th percentile Infantryman recruit which has & worth
of 100. You may assign higher values than 100 or evan negative
values to one or more recruits 1f you wish (see scale provided on
next pege). In other words, you are free to assign any number that
reflacts the relative worth of the recruit being evaluated. Write
the valuas you assign directly on the cards in the lower rigat hand
corner,

(4) when you have gone through the deck once, pleasec arrange the cards
tn nuperical order fros lowest to highest value.

(5) Then go through the cards once sore and change any assigned value
that you feel 1y out of line with the others (with the excsption of
the vatue of 100 assigned ta the 90th percentile Infantrysan).
Please refsr to the attached Utility Rating Scale to help resclve JU
any scaling probleas. S
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UTILITY PATING SCALE®

| 150 -~ Recruit 1s worth 502 mors to the Army than &n Infantryman (118) recruit
at the §Q0th percentile level of predicted perforsancs.

125 = Recruit 13 worih 255 more to the Army than an Infantrysan (118) recruit
8t the 90th percentile of predictad performsnce.

100 - Utflity to the Army of an Infantryman (1i8) recruit at the 90th
percentile level of predicted performance in the scenario described.

78 = Uity of this recruit 1s 3/4 that of an Infantrymen (118) recruit at
the 90th parcentile level of predicted performance.

50 - Utility of this recryit s 1/2 that of an Infantryman recryit at the
$0th percentile level of predicted performance.

25 ~« Utility of this recruft 1s 1/4 that of an [nfantryman recruft at the
90th percentile level of predicted performance.

0 -~ Advantages of having this recruit in che scenario descrided are egual
ts the disadvantages.

=25 - Use of this recruit would 7esult 1n a net loss to the Army equal to the
gain that would result from using & recruft with a utility value of 25.

=50 - Use of this recruit would resglt {n a net loss to the Apy equal to the
gain that would result from using a recruit with a utility value of 50.

* Please note that values higher than 150 and lower than <50 can he
assigned. Also, any value fn between the scale points gfven can be
assigned, that 1s, you are not restricted to the values appearing on the
above scale. .
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Appendix F

AVERAGE RATIO SCALE UTILITIES FOR 273 MOS BY PERFORMANCE PERCENTILE
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BB

OlH
03C

030
0SH
05K

118 *
11C
11H
1M

128
12C
143
12F

138
13C
i3E *
13F
13M
13R
137

15D
A5t
159

A ¥ %))
&UL

16E
16F
166
164 *
160
Lop
16R
165
167

* One

Average Ratio Scale Utilities by Performance Percentile

Percentile
10 x -] 12 0
-13.2 22.3 52.2 74.9 88.2
<19.3 22.7 33.4 77.3 9.3
12.7 5.0 57.1 63.0 67.1
-9.8 29.4 53.7 79.2 113.5
-19.0 27.3 52.5 84.7 112.6
-3.2 19.8 53.1 88.1 110.7
4.5 38.7 61.7 82.3 100.0
5.0 35.0 70.6 97.4 111.8
13.6 49.0 65.2 93.3 117.9
8.4 41.5 74.8 90.8 103.0
5.1 47.2 63.3 85.8 112.6
8.5 82.9 70.8 78.0 8.1
-17.5 20.8 1.3 75.7 95.9
6.5 33.1 66.2 85.5 101.9
20.8 35.0 67.1 85.2 111.7
-17.5 32.8 53.2 80.3 115.2
-3.3 35.7 64.6 90.5 111.9
15.5 35.0 59.1 85.2 105.0
16.9 33.4 59.3 89.1 97.0
-11.2 21.7 55,2 83.0 116.9
-13.2 18.7 56.2 66.4 79.3
7.5 35.5 55.8 81.5 105.6
0.6 23.5 52.5 80.6 117.9
-21.8 8.5 57.3 78.0 120.1
0.5 282 &1.2 RS.2 101.9
-3.1 26.4 50.5 81.9 91.7
0.1 29.5 58.2 92.7 106.9
-7.5 27.3 57.8 68.3 93.1
-8.4 31.0 57.3 86.3 107.8
-5.3 25.8 51.3 73.5 115.2
7.2 31.2 57.3 80.5 107.7
15.5 32.8 43.3 80.3 93.1
-8.2 33.4 40.3 77.3 105.6
-11.6 22.3 60.2 92.7 116.8

of 12 MOS assigned actual ratio scales
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Aopendix 6
INTERVIEW PROTOCOL FOR SECOMD-TOUR JOB AMALYSIS FOR

INFAMTRYMEN (WOS 11B)




JOB ANALYSIS INTERVIEW
INSTRUCTIONS TO INTERVIEWER

1. The purpose of this interview fs to quickly cbtain infcrmatfon about the
duty positions, activities, time spent on activities, and relative
importance of the activities for E5 in the nine Batch A KOS.

2. The people to be interviewed are ESs (or E6s, {f can't gat E3s) in
the MOS. Try to get E5s with 36-60 months TIS. The format is designed for
a group setting, with 5-10 ESs.

3. Foilowing is a brief description of each of the itess on the
Interviewer's Forms. You will almost certainly need to isprovise in order
to tajlor it to the different MOS. Just get {aformation, and make sure
that all of the individuals who are in the group ﬁ 2 chance to be heard,
and that their viewpoints are respected and .

4. Specifics about the five interview ftems:

ITEM 1: PRIMARY DUTY POSITIONS

We compiled a 1ist of the authorized duty positions for ESs from AR 611-201.
In some cases the setting (eg., clinic vs. a’d station) 1s also listad.
These are listed un Handout 1, for each MOS. In discussion, find out if the
1ist is correct and complete. Find cut wha: percent of E5s who are woiking
in E5 slots in the MOS would be assigned to each position. Exact percents
aren't necessary; we want a8 rough distribution. positions with tke
highest concentration are what we consider "Primary Duty Positions” for the
interview. Get the remaining information on the highest density position
first, then go back and have them tell you how the information is different
(or not) for each of the other positions.

ITEM 2: HORMAL WORK WEEX

Have them agree on and describe briefly the normal work week (or weeks) for
the most prmarg (highest density) position (and setting, if necessary). If
the unit goes through various cycles such as post support, maintenance, and
field cycles, there might be several normal weeks, depending on the cycle.
After you have the remaining infermation on one normal week, get it on the
other normal weeks, if any, by discussing how they differ.

ITEM 3: ACTIVITIES

A list of 11 activities, drawn mostly from the Gast dimensions, is on
Handout 2. For the normal week, for the E5 in this duty position, find out
if the 1ist is complete; {f they wunt to add anything, first make sure it
couldn't fit in one of the activities listed; then have them all add the
activity on their lists. If any activitias are NA for this position and
week, everyone puts NA. If activites are required for the position, znd in
the ncrmal wesk 2nd setting under discussion, but are required only rarely,
find out how often and so note.




ITEM 4: TIME SPENT
Ask them to note on their Handout 2 the number of hcurs that the E5 would

spend on each activity during the norma! work week under discussion, for the
duty position and setting under discussion. Instruct thea that the hours
they assign should add up to 40, or to whatever they all agree is the
normal. Then in discussion, and/or by averaging their assigaments, arrive
at a consensus about the number of houre spent on each activity.

tTEM 5: IMPORTANCE

$ti11 on the same MOS, ES working in same £S5 duty posfition in seme setting,
during seme novmal work week. On Handout 3. have thom add any activities
that they all agread on, and mark NA any that are not required for this
position/setting/weck. The question is "How important {s it that the ES
perform each activity well, {n order that the unit contirue to function
stso0othly and accomplish its mission?® Have them rark order the activities
from 1 - Most important. Discourage ties. Remind thes that thog aiready
rated time spent, and {sportance may not depend on time spent; things that
take little time or are not frequently required may be very {mportant when
they are required. Then in discussion or by averaging and then discussing,
arrive at a consensus rank order. T{as permitted sparingly.

Remember to then go back and find out how the time spent and {mportance are
different for other normal weeks, and thun also for the normal weeks {
other primary duty positfons. Record 1. all on the interview Vorwus.




J0B AMALYSIS INTERVIEW
SKILL LEVEL 2

Interviewver's Form

MOS Date Location Interviewer
Interviowees: __ Paygrade:_ TIS:
Paygrade: VIS:
__ Paygrade:  _  TiS:__
. Paygrade: TIS:
Paygrade: Tis:
Paygrade: YIS:

INTERVIEWER'S FORM 1

i. PRIMARY DYTY POSITIOKS - SXILL LEVEL 2 - 118

Ot 100 E5 in MOS, in E5 positions,
how wmany are in this duty position?

Operations Sergeant

Fire Team Leader

Ammn iiion Section Leade

2. HORMAL WORK WEEKS (Describe briefly)




IRTERVIEWER'S FORM 2

ACTIVITIES

DUTY PGSITION DISCUSSED RORMAL WEEK
1. Performing MOS-specific tasks (fnclude exercises, HOURS
simulations, etc.).
2. i’erfon{ng Common Tasks (include exercises, cimulations, etc.). __
3. Training subordinates on M(3-specific tasks. —_—
4. Training subordinates on Common Tasks. —_—
§. Planning, organizing, and monitoring activities of subordinates. __
6. Providing perforsance feedback to subordinates. —_—
7. Inferming subordinrates about plans and activitiss. —_—
£, Informing superiors and coordinating with other units about
plons and activities. -
3. Providing perfomance recognition and rewards to subordinates.
g 10. Counseling subordinates on personzl problems. —
E il. Discipliiring or punisting subordinates. -
i
i TOTAL 40




INTERVIEWER'S FORM 3
DUTY POSITION DISCUSSED NCRMAL WEEK
ACYIVITIES

11.
12.
13.

Performing MOS-specific tasks ({nclude exercises,
simulations, etc.).

Performing Common Tasks {include exercises, simulations, etc.).
Training subordinates on MOS-specific tasks.

Training subordinates on Co;lnn Tasks.

Planning, organfzing, and monitoring activities of subordinates.
Providiug performance feedback to subord{nates.

Informing subordinates about plans and activities.

Informing superiors and coordinating with other units about
pians and activities.

Providing performance recognition and rewards to subordinates.
Counseling subordinates on personal problems.

Discipiining or punishing subordinates.

6-6




HANDOUT 1
1. PRIMARY DUTY POSITIONS - SKILL LEVEL 2 - 118 \

Of 100 €S in MOS, in ES positions,
how many are in this duty positicn?

Operations Sergeant
Fire Team Leader

Ammunition Section Leader

HANDOUT 2

HOURS

1. Performing MOS-specific tasks (include exercises,
sisulations, etc.).

2. Performing Common Tasks (include exercises, simulations, etc.). _
3. Training subordinates on MOS-specific tasks. —_—
4. Training subordinates on Common Tasks. —_—
5. Planning, organizing, and munitoring aciivities of sutordinates.
6. Providing performance feedback to subordinates. —_—
7. Informing subordinates about plans and activities. -
8. Informing superiors and coordinating with other units about

plans and activities. _—
9. Providing performance recognition and rewards to subordinates.
10, Counceling ecuohordinxtec on nerconal nroblems. ——

11. Disciplining or punishking subordinates.




HANDOUT 3

Performing MOS-specific tasks (include exercises,
similations, etc.).

Performing Commor Tasks (include exercises, simulations, etc.).
Training subordinates on MOS-specific tasks.

Training subordinates on Common Tasks.

Planning, orgarizing, and monitoring activities of subordinates.

Providing performance feedback to subordinates.
Informing subordinates about plans and activities.

Informing superiors and coordinating with other units sbout
plans and activities.

Providing performance recognition and rewards to subordinates.
Counseling subordinates on personal prebless.

Disciplining or punishing subordinates.

|




dppendix N

TASK CLUSTE"™ ™ 70R SECOND TOUR SOLDIERS
1€ MINE ®OS

For each of the nine M)S, a summary of the changes to the task cluster
structure is given, along with short descriptions of the clusters.




118 infantrywan Task Domain

‘ Of the 12 Skil1l Level 1 task clusters, 11 were retained for second
tour; the cluster on Maintaining and Operating Vehicles was dropped at the
request of the Proponeat. A)l new second tour tasks were categorized into
the 11 first tour clusters. Therefore no additional clusters were formed
for second tour. Although clusters nearly always changed in size and in the
sp:gifigdtashs tncluded, the general content of ten of the clusters was
unchanged.

The one cluster that did change dramatically was the cluster entitled
*Conduct Yactical Operations.® For second tour, the cluster has nearly
twice as many tasks (22 compared to 12), including 11 tasks on supervizing
and directing activities of the fire team, squad, or platoon, five tasks on
teading patrols or missions, and two tasks or supervisiig weapons and combat
operaticns. These are directly comparatlie tc the two ioadership/
supervisory dimensions that emerged from the behavioral perfariunce work.

The 46 Supervisory Responsibilities Guestionnaire activitics were
categorized into eight supervizion clusters. Ir addition, tl.: domain
included seven MOS-specific supervision tasks that were AP categorized
into those eight clusters. Spacifically, fou: tazis pertaining to field
reports and orders were placeo in the cluster °frovids Infcrmation,® and
three MOS-specific training tasks are in the cluster *Train and Develop.®
Thus these two Clusters, for the 11B ES, reprecent wore than just generic
activities of passing on intormation and providing training.

1he task clusters for the 1i8 secund tour domanirn 2re listed in Talle 2,
along with brief descriptions of the cluster content.
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Task Clusters: 11B Infantryman

FIRST AID: Diegnosing fajuriss, edministering first atld, and trasspertin; cazuaities.

LAND RAVIGATIOK ARD RAP READING: fMoving ove~ ssknown terraia, vesding maps, reading coepéss,
deternining locatioa, dirertion, and distance.

SUCLEAR, BIOLOGICAL, CNEMICAL (N8C): TVasks perforewd wnder REC conditions, lmloﬁn‘ puiting
on p:vtcctlvo mask and clothing., operating and maintaining B8C equipment, and reportisg 83C
conditions.

VEAFO4S: Operstion, maintenance, and positioning of weapons (N1é rifle, NE0 machinogum, °.AM,
SAM, grensdes,-grenada launcher, .45 cal pistol, .5 cal machinegun, dragon.

WOVERENT ARD SURVIVAL I FIELD: Yasks related to battleficid survival) in difonsive and
offensive sfituations.

COrMUNICATIONS: Installation and operation of vidio amd fisld tslephone equipment. and
coupur.ications security procedures.

DETECY ARD IDENTIFY THREATS: Surveillance tetks, including search and scan procsdures, and
fdentifying threat vehicies and afrcreft.

GIGHTSICGHTS: Operation faounting, zerotng, engaging targuts) and ssintenante of bund-held and
weapon-mounted nignt sighting devices.

KIRES ARD OTMOLITICRS: Instelling and disarming @inel and DOORY Trapy, amd vomaiiwiliiy
aone lectric snd elactriz desolition systess.

MOVERENT I URBAR TERRAIK: Tacticai operatioas in (uilt-up areas.

CONDLCT TACTICAL CPERATIONS: Supervising and Jirecting activities of the fire tean, aquad, or
platoon, leading patrols or sissions. supervising weepons and cospst opevations.

PLAN, ORGALIZE, AND WMORITOR: Assigning wort tasks, supervising performance of tasks,
conducting inspections, and woniioring oqulpnnt condition and supplies.

CLARIFY ROLES, MROVIDE FEEDDACK: Periormance monitoring aimd counes’ing of sudordinsias.

PROVIOE INFORMATION: Prssing on information comcerning mission and requiremsals.

RECOGRIZE, AEWARD: Providing formal and informal rewsrd: and recocgnrition {or good
perforserce, recommending toldiers for promotion o awaris.

TRAIR, DEVELOP: Planning and conducting Individunl and teaw tiroining, previding cavesr
counseling, and providing opportunities for leadershis.

SUPPORT: Listening to subordinates’ personsl prublems, and counsaling, assisting, or
arranging assistance, &3 appropriete.

DISCIPLINE, PURISH: Providing formal or informal) disciplirary measures to subnrdinates.

ACT AS MOOEL: Setting the example fo- subordinates.
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138 Cannon Crewman Jask Domain

Because the 11 first tour task clusters could not adequately absorbd all
of the new second tour tasks, three additional clusters were formed.
Although clusters nearly always changed in size and in the specific tasks
{ncluded, the general content of eight of the clusters was unchanged. In
three cases, first tour clusters were spiit into two more homogeneous
clusters by the addition of new tasks: Pcsition/Lay/Fire Howitzer became
Pretare Position and Gunnery--L:K/Fire Howitzer; the mines and demolitions
tasks, formerly in a cluster with weapons, formed a separate Mines/
Demolitions cluster; and tasks on tacticul supervisory tasks, forzerly in a
cluster with movement and survival in the field, formed a new cluster.

This cluster, Conduct Tactical Operations, consists of 12 tasks on
directing the cannon crew and supervising personnel on varfous activities,
primarily maintenance. Only one of these tasks is not explicitly
supervisory, and none of the tasks was fncluded in ths first tour domain.

The 46 Supervisory Responsibilities Questionnaire activities were
categorized into eight supervision clusters. In addition, the domain
fncluded eleven MOS-specific supervision tasks that were also categorized
into those eight clusters. Nine of these MOS-specific tasks were
categorized in the cluster *Train and Develop® to cover fnstruction on
tasks related to howitzer operation. Thus this cluster, for the 138 ES,
represents more than just general delivery of training.

The task cluster; for the 138 second tour domain are listed in Table 2,
along with brief descriptions of the cluster content. :



TABLE . TVask Clustars: 138 Cosnon Crevman

FIRSY AID: Otaghosing imjurtes, edmiristering first 21d, and transporting casuslties.

LARD RAVIGATION AND RAP READING: WMoving over emknown terrdin, resding meps, readimg cospess,
doteraining location, éirection, and distance.

SUCLEAR, SIOLOGICAL, CWMEMICAL (W8C): Tesks performed wnder RBC cunditioas: ?ttl o
protective mask/clothing, eperating/ msintaining RBC equipment, reporting RBC conditioas.

WEAPORS: Oporation, mintenancs, and positionisg of wezpcas (N16 rifle, NGO machinegua, LAY,
grenacdas, grenade lauscher, .50 cal machinegum).

NOVEHERT AND SURVIVAL L% FIELD: TVasks relatad to battleficld survival ia defensive and
of fansive situations.

COMMUNICATIONS: Iastallation and operatioa of radic and field telephone equipmest, ard
communications security procedures.

DETECT ARD IDENMTIFY THMREATS: Survetllance tatks, including ssarch and scan procadures, and
fdentifying thraat vehicles and atrcraft.

MINES AND DEWOLITIONS: Iastalliing and disareing miact ac. booby traps, and coastructin,
sonslectric and electric demolition systems.

DRIVE: Opersting wheeled vehicles and equipasnt.

RAIRTENMANCE: Raintenance of howitier and componants and priue mover.

PREPARE AND STORE AMMURITION: Losding and trensporting amso, preparing asmo for firing.
PREPARE POSITIOR: Prepare howitzer position and grepare howitzer for operation.
CUNRERY--LAY/FIRE WOMITZER: Boresighting, laying. loading and firing.

COMOUCT TACTICAL OPERATIONS: Supervising ard Girecting activities of the cannon crew during
tactical operations.

PLAN, ORGANIZE, ARD MONITOR: Assigning work tesks, supervising performance of tasks,
conducting inspections, ond munitoring equipment condition and suppliss.

CLARIFY ROLES, PROVIDE FEEUBACK: Perforsance monitoring and counsaling 97 subordingtes.
PROVIDE JRFORHATION: Passing on information concerning misston and roquiremsnts.

RECOGRIZE, REWARD: Providing fornal ard inforas! vewards and recognition for good
performance, recomsanding soldfers for prosotion or awards.

TRAIN, DEVZLOP: Planning and conducting individus) and team training, providing career
counseiing, and providirg opporiunities for leadership.

SUPPORT: Listening to subordinates’ personal prubioms, end counseling, arsisting, or
arranging assistence, as appropriste.

DISCIPLINE, PURISA: Providing forma) or taforme) disciplinary messsres to tubordinatas.
ACT AS WODEL: Satting the example for subordiagtes. '




190 Armor _Crewman Vask Domain

Becausz the 11 first tour tssk clusters could not adequately absord &1}
of the new second tour tasks, two additional clusters were formed. Although
clusters nearly always changed in size and in the specific tasks included,
the gensral content of nine of the clusters was unchanged. One first tour
cluster, Movement and Survival in Field, was split into two more homogeneous
clusters by the addition of new tasks: Movement/Survival in the Field and
Detect and Identify Threats.

The other new cluster, Conduct Tectical Operatians, consists of 16
tasks on controlling the movement and fire ¢f the tank section or platogn.
Although the AOSP vrequency data indicated that all of the tasks are
performed by 19E E5s, in fact wost of the tasks are the responsibility of
the Piatocn Sergeant (E7, skill level &). '

Nearly one third of the tasks in the rcsulting task domain are MOS-
specific, skill level 1 tasks, fucluding all of ihe gunnery tasks, because
of the Proponent's decisicn tc require all except the tank commanders' tasks
to be designated for the sk{il level 1 (E1-4) 19E.

The 46 Supervisory Responsibilities Questionnaire activities werc
categorized into eight supervision clusters. In addition, the domain
included 23 MOS-specific supervision tasks that were also categorized into
those eight clusters. Three of these MOS-specific tasks were categorized in
h the cluster *Train cnd Nevelon® to cover preparatfon for and evaluation of
training, and six tasks on preparing ordcrs and reporis, were &dded to the
cluster "Provide Information.® Fourteen of the MOS-specific tasks were
categorized into the cluster “Pian, Organize, and Monitor;® they include a
variety of supervision, inspection, and sonitoring tasks.

The task clusters for the 19t second tour domafn are iisted {n Table 2,
along with brief descriptions of the cluster content.




TABLE . Task Clusters: 19F Arsor Crewman

FIRST AID: Dfagresing injuries, admiaigtering first aid, and Crassporting casvalties.

LAND RAVIGATION AND RAP READING: Noving over usknown terrain, reading maps, readisg compass,
doternining location, direction, and distance.

SUCLEAR, BIOLOGICAL, CHERMICAL (WSC)s TVasks performed asder NBC conditions, iacluding putting
on protective mask and clothing, eperating and -ilullll‘ N8C oquipment, aad reportiag NEC
conditions; 3lso includes preparing the task for NBC conditions.

WEAPONS: Operation, maintanance, and mmulug of weapons (N1§ rifle, NGO mechinegun, LAV,
gresades, granade launcher, N3 sedmachinegun, .43 cal pistol).

NOVERENT ARD SURVIVAL IN FIELD: Tasks related to battlefield survival in defensive and
offensive situations, including tark positions.

COMMUNICATIONS: Installation and operation of radfe, field telephone, and fatercommnications
oquipment, and communications secutity procedures.

DETECT AND IDENTIFY TMREATS: Serveillance tasks, including search and scas procedures, and
fdentifying threst vehicles and aircraft.

NINES ANO DENOLITIONS: Installing and disaruing mines and booby traps, and coastructing
sonelectric and slectric demolition systems.

PREPARE TANK ARD TANK SYSTENS FOR OPERATIONS: MNaintenance and serviciag of tank sutomotive
systess (weapon systems excluded), stowing ammunition, preparing and securing stations.

OPERATE TANK (EXCEPT WEAPON SYSTENS): Oriving and recovering tank, operating non-wespom
components, performing during and after operations checks. .

PREPARE TARK WEAPOR SYSTEMS FOR OPERATION: Naiataining and boresighting main gun and
mchineguns, perforaing firing checis.

OPERATE TANK WEAPONS SYSTENS: Loading and waloading guns, engsging targets.

CORDUCT TACTICAL OPERATIONS: Supervising and directing activities of the tank crew, squad, or
platoon during tactical operations.

PLAN, ORGARIZE, AND MONITOR: Assigning work tasks, supervising performance of tasks,
conducting inspections, and monitoring equipment condition and supplies.

CLARIFY ROLES, PROVIDE FEEDBACK: Performance monitoring and counseling of subordinates.
PROVIDE INFORMATION: Fassing on faforsstion concerning mission and requirsments.

RECOGNIZE, REWARD: Providing formsl and informs) rewards and recognition for good
performance, recommending soldiers for promotion or awards. .

TRAIN, DEVELOP: Planning and conductirs tndividual and team training, providing career
counseling, and providing opportunities for leadership.

SUPPORT: Listening to subordinates' persoma) problems, and counseling, assisting, or
arranging assistance, as appropriate.

OISCIPLINE, PUNISH: Providing forma] or iaforms! disciplinary ssasures to subordinates.
ACT AS NODEL: Setting the exampie for sudbordinctes.




ngl n ad{ r .

Of the nine first tour 31C clusters, five were retained for second
tour. Although these clusters changed somewhat in size and specific tasks
included, the general content between first and second tour remained
consistent. One first tour cluster, ®Custoas and Laws of War," was dropped
::ause o:iﬂy one of the tasks included in the cluster appeared in the second

r domain.

The first tour clusters could not adequataly absorb all of the aew
tasks in the second tour domain. MHence, three additional clusters were
formed. Specifically, the first vour cluster, "Communications Procedures,®
was subdivided into two clusters titled *Cosmunication® and
“Administration.® This was done to accommodate 23 new administrative
functions. Similarly, the first tour cluster "Radios" was subdivided into
"Radio Sets” and "Teletypewriters® to accomrodate several new radio and
teletypewriter related tasks. Finally, the first tour cluster titled
“Combat Procedures® was subdivided into two common skills clusters,
"Move/Survive in the Field* and “Detect and Identify Threats,® again to
accommodate several new tasks. A second reason for creating these two
c}ustgg was so that similar common task clusters would appezr across all
nine . :

In all, 11 nonsupervisory clusters were used to describe the second
tour 31C job. Six of these are common skills task clusters and five are
MOS-specific technical task clusters. The reason the 31C have enly six
common skills clusters as opposed to seven is because the *Communication®
cluster (which is a common task cluster in the other eight MOSs) contains
mostly job-specific tasks for this MOS.

The 46 Supervisory Responsibility Questionnaire (SRQ) items were
categorized into eight supervision clusters proposed by Yukl. The domain
contained 12 additional supervision tasks that were also categorized into
these eignt clusters. While most of the 12 additional tasks reflected more
general Army-wide supervisor{ responsibilities and were similar in content
to SRQ items, two of the tasks were very specific to the 31C second tour
Job. These were supervising subordinates in the installation, grounding, or
removal of communications equipment and issuing fnstructions for
installation of radio teletype equipment. These MOS-specific aspects of
supervision also emerged from the critical incidents work and are contained
in the MOS-specific behavioral dimension titled "Managing the RATT Rig."
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TABLE . Task Clasterz: 31C Single Chaane) Radlo Opsrator

FIRST ALID: Tasks thst relite to dlagnosing fejuries, adsinister‘ng first aid, and
triasporting casualittes.

LARD RAVIGATION AND KA\P READING: Tasis relsiod to aoving over unknown terrain, resding meps,
reading a compess, detcraining location, direction, and distancs.

RICLEAR, BIOLOGICAL, CHEMICAL (NBC): Tasks perforwcd under F8C comtitions, nchuﬂn? putting
°",,§'.'°§"”’° mask end clothing, operating and maintaining RBC squijwert, and reporting B8C
cunditions.

YEAFORS: 1Includes tasks on opcrition, maintenance, and positioning of N6 rifle, N6
mchinegun, LAX, »nines and booby traps, end grenadas.

NOYERZRY ARD 3URYivAL 19 FIELD: Tasiks relatad to batilefield survive) {n defensive und
offensive posttione.

CORMUNICATIONS: Tasks related to preparing &nd sending radio messages, cpersti-y racio sats,
and {nstalling cntennes and other coemunications related equipment.

OCTECT ARD IDEXTIFY THSEATS: Covers survelliance tesks, tnciudrng zzarch and gtab procedures,
and fdentifying threat vehizles &nd sircraft,

AOR:iRTSTRATIVE FURCTIONS: [nmvolves tasks such as >reparing forms and rgcorts, conductise
equ ipnt inventorizs, end writing/resicuing/revistng SOPs.

GERCRATORS: Tasks involving installing/operating gen.ratcr:, troubleshootirg gereralors, and
pavYerming PHCS orn generciors.

RADIO SETS: Includes tasks on installing radio sets, parforalsg trcubleashooting prucsduras,

snd gonduzting #NCS on ~adio cets.

TELETYPEWRITERS: Tasks related to installing and operating teletypawriters, trouileshsoting
teletypewriter sets, and conducting PACS on teletypewriters.

PLAR, ORGANIZL, MORITOR: Tasks related to assygning work tesks, supervising yurformance of
tasks, conducting inspections, and monitoring squipment condition and suppiies.,

CLARIFY RG\LE, PROVIDE FEECEACK: Covers performance monitoring and counseling of
subordinztes.

PROVIDE INFORMATION: Includes tasks related to passing on information concerning the mission
and requirements. .
RECOGNIZE, REWARD: Providing form«l and informa) revards and reucgnition for yood
serformance. recoomending soidiers for proaotion or awards.

TRAIN/DEVLLO#: Planning and conducting individual and teaa tratu!ng, providing career
counseling, and providing opportunities for leadership.

SUPPORT: Ltitening to subordinates’ personal prodless, and counseling, assisting, or
arranging assistance, as gppropriate.

DISCIPLIRE, PUNISH: Providing forme) or informe) disciplinary measures to subordinates.

ACT AS ROOSL: Setting the exanple for subordéinates.




638 L{ght Wheel Vehicle Mechanic Task Domain

Of the 12 first tour 638 clusters, seven remained virtually fdentical
{n content for second tour, although there were soee changes in cluster size
aed specific tasks fncluded.

Because the first tour clusters could not adequately absorb all of the
new tasks $n the second tour domain, several additional clusters were
sormed. The first tour cluster, “Movement in the Field,* was subdivided
into two second tour clusters, “Move/Survive in the Field® and
*Commnication.® This was done fn order to dccosmudate several nex
communications and move/survive tasks that appeared in the gecond tour
domain. Similarly, the first tour “Comwat Procedures® cluster was
subdivided into °*Detect and Identify Threats® and "Land Navigation/Map
Reading,” again tn order to accommcdate several new tasks. A second reason
for creating the clusters described above was that so simflar common task
clusters would appear across all nine MOS.

For the MOS-specific clusters, the first tour cluster “General
Maintenance® was subdivided into “Administration” and *pravent ive/General
Maintenance.® This subdivision was done to accosmodate 20 new
administrative tasks (the first tour domain contained only tow
administrative tasks which were in the “General Maintenance® cluster). An
entirely new cluster, “Generators, Smail Eng.nes, and Equipment,® was also
created. The tasks in this cluster were new additions to the second tour
domain. Firally, two first tour clusters, °Brakes® and *Steering/Suspension
Svstems.® were combined into one cluster for second tour. The main reason
jor this comdination was that each cluster contzined relatively Vew tasks,
and these systems require similar troubleshcoting approaches. Further,
since we wanted to keep reasonable the total number of clusters from which
SMEs would be asked to select tasks in a subsequent step, coliapsing these
two clusters scemad appropriate.

In all, a total of 15 nonsupervisory clusters were used to describe the
second tour 31 job. Seven of these are common skills clusters and the
remaining eight are MOS-specific technical task clusters.

The 46 Supervisory Responsibility Questionnaire (SRQ) items were
categorized into eigit supervision clusters proposed by Yukl  The domain
contained 50 additional supervision tasks that were also categorized into
these eight clusters. Eighteen of these were Aray-wide supervisory .
activities and were similar in content to SRQ items. The remaining
additional supervisory tasks reflected MOS-specific aspects of supervision
and fell into the "Plan, Organize, Monitor® cluster. These tasks incluced
established maintenance priorities, determining corrective action for
maintenance prodlems, and supervising maintenance on brake systems, cooling
systems, engines, exhaust systems, transmissions, steering assemblies, and
other vehicle related parts/s¥ste-s. Many of these aspects of supervision
alsc eperged fros the critical incidents work and are contained in the MOS-
;gegif:c bshavioral dimension titled *Checking Repairs Made by Other

chanics.

<
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TABLE . Task Clustars: 638 Light Whgel Vebicle Hechanic Task Clasters

TR

FIRSY AIC: Tasks thai relate to disgnusing tajuries, mmamw first ald, vl
tramsporting casualtias.

LARD RAVIGATION AND RAP READIRG: Tasks relsted to muving over unknows terrais, resding umps,
reading & compass, deterwiniag locatica, ¢irection, amd distance.

WOCLEAR, BIOLOGICAL, CHEMICAL (MBC): Tests performed winder WEC conditions, ucladla? uttiq
on pv;o:utivo oatk cnd clothing, opersting and maintaining H3C equipmeat, and report
conditions.

VEAPORS: fmcludes tasks on operatioa, safstenance, and potitioning of K(6 rifio 8o
machinegun, LAY, eiGes end bocby traps, and gnmdu.

ROVEMERT AND SURVIVAL IR FIELU: Tasks related to battlsfisld parvival 1e defonsive and
offensive positions.

COMMUNICATIONS: Tasks related to preparing and sanding rudio messejes, oparating radio sets,
and installing gutennas enc other communications reisted equipesnt.

DETECT ARD IDERTIFY TMREAYS: Covers surve!llamnce tasks, imclaiing searck and scan procedurss,
and identifying throat wehicles and af~craft.

ADRINISTRAYICA: Inmvolves tasks such vs reviewing esintenance requests, material coadittion
status reports, operator's qualifications records, etc.; conducting equipmsn: ‘mventoriss, and
writing/reviewing/revising

CERERATORS, TRAILERS, SHALL ERGINES, ARD ECUIPMENT: Tests Im!vinv adjusting, replacing,
lmrcting. testing, and troubleshooiing gencrstors, trellers, sxall enginas, and other
sqQuipment.

PREVENTIVE/GENLRAL MAIRIERARCE: Inciudes lesa> Uueliing mith porterming gerara! and prevencive
asintenance on vehicles.

BRAKES, STECRING, SUSPERSION SYSTEMS: Task:s related to adjusting, imapecting. replacing,
repairing, and troudbieshooting brakes, steering, and suspension systems.

CLECTRICAL SYSTEMS, TESY SYSTEMS: Contains tasks that {avolva sdjusting, Yuspecting,
replacing, repairing, end troubleshooting electrical and tost system.

VEHICLE RECOVERY SYSTEMS: Includes tesks related 0 recovering vekiclos as weli as
fnapscting, servicing, and adjusting vihicle recovery equipsent.

POWER TRAIN, CLUTCH, ERGIKE SYSTEMS: Tasks related to adjusting, inspecting. replacing,
repairing, and troubleshooting power train, clutch, and engine Systems.

FOLL, COULING. LUBRICATION, CXRAUSY SYSTIMS: Cavers sasks ‘wnluluﬂ ..d(uq'hw! |nlmrtim

nplacing, repairing, and troublashiooting fuel, cooling, lubrlcnloro ahd exhauit :ystm

PLAN, ORGARIZIE. MORITOR: Yasks relaiad to asuigning work tasks, supsrvising parforsance of
tasks, conduciing inspections, ¢nd monitoring equipmant condition and supplies.

CLARIFY ROLES, PROVIDE FEEDBACK: Covers performanca wonitoring and counseling o'
subordinates.

PROVIDE INFORMATICH: LIncludex tasks related to passing on {aformation concernirg the mission
Shd reguiremsnts.

RECOGNIZE, REWARD: Providing formal and tuformal revards and recognition for guod
perforaance, recosmending soldiers for prosotion or awards.

TRAIN/DEVELOP: Pianning and conducting irdividua) and tean training, providing career
counseling, snd pruviding opportunities for lecdarship.

SUPPORT: Liztaning to sybordinates' personal problems, anG counseling, assisting, or
arranmging atsistance, as appropriste.

OISCIPLINE, PUNISH: Providing forwal or informa) disciplinary measures to subordinates.
ACT AS WOOEL: Setting the sxample for subordinatex.
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Lil _Adminjstrative Specialist Task Domgin

Of the nine first tour 71L clusters, eight were retained for second
tour. Although these clusters changed s at in size and specific tasks
included, the general content was consistent between first and second tour.

One first tour ciuster, "Field Techniques® was subdivided into three
common skills clusters as follows: °“Comaunication,® "Movement/Survival in
the Field,® and "Detect and ldentify Threats.® This subdivision was deemed
necessary because there were severa! new task statemants added for second
tour that could not be adequately absorbed by the single first tour cluster.
In agdition, these particular clusters were used $o that similar common task
¢lusters would agpear across all nine MOS. In all, a total of 1}
nonsupervisory clusters, seven ¢f which were common skills clusters and four
gf ugggh were MOS-specific cluLters, were used to describe the second tour

1L . .

The 46 Supervisory Responsibility Questionnaire (SRQ) items were
cztegorized into eight supervision clusters proposed by Yukl. The dowmain
contained 15 additional supervision tasks that were also categorized into
thesc eight clusters. The -ajorit{ of these 15 tasks reflected "Plan,
Organize, Monitor* and “Train/Develop® activities. It should be noted,

however, that the 15 additional tasks generally reflected cossmon Army-wide
supervisory responsibilities rather than MOS-specific components of
supervision. Also, the content of most of these tasks was highly
overtapping with SRQ itewms.




TASLE . Task Clusters: 7YiL Administrative Specislist

FIRST AID: Tasks that relate to ¢lagnosing fajuries, administering first atd, amd
trensporting casualties.

LARD RAVIGATION AXD WAP REAJIKG: Tasks related to moving ever anknown terraimn, reading mips,
roading a compass, detaruining location, direction, and distasce.

WUCLEAR, BIOLOGICAL. CHEMICAL (HBC): Tasks perforwed under 83L conditions, lxlodhu? putting
on protective £ask and clothing, operating and meintaining HBC equipment, and reporting WO
conditions.

VEAPONS: Includes tasks of. operation, maintonance, and positionieg of M16 rifia, WSO
oechinegun, LAY, mines and boody traps, and grenades. .

MOVERENT AND SURVIVAL 1IN FIELD: Tasks relatad to dattlefield survival fa defensive and
offensive positions.

COMMURICATIONS: Tasks relsted tc proparing snd sending radio messagss, operating radio sets,
snd irs2alling antennas and other communications related eguipmont.

OETECT AXD IDESTIFY YMREATS: Covars serveillance tasks, fuclucing ssarca and scan procedures,
and identifying threat vehicles and aircralt.

FPREPARE ARD RAINTAIN FILES/FORMS: Iuvolves tasks such as ‘dentifying publications requiring
:an;s and updating thes, estab!ishing and reviewing files, and preparing and reviewing
ormst/records.

CORRESPORDERCE: Imvolves typing, proofratding, and editing documents, assembling
corresponcence, dispatching documents, and routing incoming distribution.

CLASSIFIED MATERIAL: Tasks deeling with securing and maintaining claztified materials as well

a3y ideniifyiing Taporting, and sorrecting security violations.

OFFICE ADMINISTRATIVE FUNCTIONS: Includes planning offics Jaycut, meintaining office
resources, selecting details, and writing/raviewing/revising unit SCP,

PLAN, ORGARIZE, MORITOR: Tasks relsted to assigning work tasks, supervising performarce of
tasks, conducting inspections, and monitoring equipasnt condition and supplies.

CLARISY ROLES, PROVIDE FEEDBACK: Covers performsnce sonitoring and counseling of
subordinates.

FROVIDE INFORMATION: Imcludes tasks related to passing on {nformstion concerning the mission
and requiremants.

RECOCNIZE, KEXARD: Providing formal and informa) revard: and recognitiou for good
gsrisrmance, recommmnding saldiers for oromution or werds.

TRAIR/DEVELOP: Plenning and conducting individusl &nd team training, providing caresr
counseiing. and providing opportunities for leadership.

SUPPORY: Listening to subordinates' personal prebless, and counseling, assisting, or
arranging assistonce, as spproprists.

~ DISCIPLIRE, PURISH: Providing forms' or informal disciplinary measures to subordinstes.
ACT AS MOOEL: Setting the example for subordinates.
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88M Motor Transport Operator Jask Domain

Although the 12 first tour task clusters represented most of the new
second tour tasks, the cluster structures werc realigned in some cases to
fors more homogeneous clusieri. The general content of nine of the clusters
was unchanged. Three first tour clusters, each of which included tasks oa
movement and surviva) in the fieid as well as tasks on communications and
detecting threats, were reformed as Movewent/Survival in the Field,
Communications, and Detect and Identify Threats. Two clusters of NSC
relsted tasks were combined.

One new cluster, Conduct Tactical Cperations, was formed to represent
tactical supervisory respoasibilities. It consists of only three tasks, on
the designatinon and construction of positions. None of the tasks was
included in the first tour domain.

The 88M seco~q tour task domain has only 22 tasks from the MOS
Soldier's Manuai, and 2! from the MOS-specific AOSP, compared with 103
Common Tasks. Additionally, the 88M Soldier's Manual does not distinguish
between skill levels 1 and 2; a combined task list {s presented.

The 46 Supervisory Responsibilitie; Questionnaire activities were
categorized into eight supervision clurters. In addition, the domain
included five MOS-specific supervision tasks that were alsc categorized into
those eight clusters. One of these MOS-specific tasks was categorized in
the cluster *Train and Develop® to cover training in loadin?/unloading
procedures, and four tasks on vehicle {nspections, motor poo! opereztions,
and Tire/safety prograz wore added to the clucter “Plan, Organize. and

Honitor.”

The task clusters for the 88M second tour domain are listed in Table 2,
along with brief descriptions of the cluster content.




TABLE . Task Clusters: 88N Rotor Tramssport Operator

FIRST AID: Diagnosing fajuries, administering first aid, wad traasporting casuslties.

LAND RAVIGATIOE ARD KAP READING: Moving cver wnkmown tarrain, reading meps, resding compass.
datermining locatfon, direction, and distance.

SYCLEAR, BIOLOGICAL, CNERICAL (WBC): Tasts performed wunder NOC conditions, including putiieg
o protective musk and clothing, oparating and maintaining 88C equipmant, ami reporting M8C
conditions;: also Includes operatimg trucks srder K5 conditioms.

VEAPONS: Operstior, maintenance, ard positioning of weapens (Mi6 rifls, NE0 mchinegua, LAN,
granades, grenads lsuncher, @ nas, bocby trazs).

NOVEMERT AND SURVIVAL 12 TIELD: Tasks velated to battiefield survival {n defensive asd
offensive sftuations, Including defensive driving procedurss under asbush or attack.

COMMURICATIONS: Imstallation and operation of radio and communications security procedures.

OETECT AND IDENTIFY THREATS: Surveillance tasks, imcluding search and scan procodurc;l. and
fdantifying threat vehicies and sircraft.

OPERATE VEHICLES: Oriving under various conditions, coupling/uncoupling, loading and
transporting cargo and personnal. and parking.

FILL CUT FORMS: Completion of operator, cccident, and dispatch forms.

FHCS/PREPARE FOR MOVERKERT: Tasks related to vehicle maintenance and movement.

RECOVERY: Se'f-recovery of vehiclies and recovery by other vehicles.

CONDUCT TACTICAL OPERATIORS: Supervising and directing activities in preparing positions.

- 8 e X ad >r . - o - F
FLAA, GROARIZID, AND BORITOR: Assigning work tatke, supervicing nerformance of tasus,

cenducting inspections, and monitoring equipment condifion &nd supplics,
CLARIFY ROLES, PROVIDE FEEDSACK: Performance wmonitoring and counseling of sudordinates.
PROVIDE INFORMATICN: Pastiyg on {nformation concerning misgicn and requirements.

RECOGNIZE, REWARD: Providing forwal ard informal rewards and recogrition for good
performsance, recoumending soidiers for proaotion or awards.

. TRAIR, DEVELOP: Planning and cenducting Individual and teen training, previding career
counssling, and providing opportunities for leadership.

SUPPORT: Listening to subordinates’ personal prodlems, and counssling, assisting, or
arranging ascistance, as appropriste.

DISCIPLIRE, PURISH: Providing formal or informel disciplinary measures to suberdinates.
ACT AS MODEL: Satting the example for subordimates.




91A Medical Specialist Tesk Dowain

Of the 1G first tour 91A clusters, seven remained virtually {dentical
in content for second tour, although there were sowe changes in cluster size
and specific tasks included. The *Vehicles® cluster from first tour was
dropped because only three of the tasks from this cliuster appeared in the
second tour domain. These three tasks were rtcategorized fnto the
*Prepare/Maintain Medical Facilities and Equipment® cluster.

Because the first tour clusters could not adequateiy absorb all of the
new tasks in the second tour domain, three additiona) clusters were formed.
The first tour cluster “Movement/Survival i{n the Field® contained two
communications tasks. In the sacond tour domain, however, there were
several additional comsunications tasks. Hence, a new cluster,
*Cemmunicatfons® was formed. Beyond accommodating the additiona)
communicat fons tasks, another reason for breaking these {tems out and
foraing & new cluster was so that the same comacn task clusters would appear
across all nine MOS. The Tirst tour cluste- "Patient Care and Treatment®
was subdivided into two task cluster titled “Perfors Medical Tests and
Procedures® and “Palient/Casualty Care.® This was done in order to absorb
17 new tssks that appesred in the second tour domain. Similarly, the first
tour cluster ®First Aid" was subdivided into *First Aid® and “Bandages,
Splints, and Dressings® agai: to accommodate several new tasks relevant to
these performance areas.

In all, 12 nonsupervisory clusters were used to describe the second
tour 91A/B Jjob. Seven of these are commen skills task clusters and five are
KOS-specific technical task ciusters.

The 46 Supervisory Responsibilities Questionnaire items were
categorized into eight supervision clusters proposed by Yukl. The domain
contained 21 additional supervision tasks that were also categoerized into
these eight clusters. All but one of these 19 tasks reflected more general
Army-wide supervisory responsibilities and were overlapping similar in
content with SRQ items. The one supervisory task that was specific to the
91A/B job was supervise medical operations.
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TABLE . Taxk Clustars: ®1A/8 Medical $pecialist

FIRST AID: Tasks that relate to diagnusing tmjuries. administeriag first aid, and
transporting casvalties.

LARD RAVIGATION ARD RAP READING: Tasks related to movimg ovor eskacwn terrais, recdimg mmps,
redding & coaipass, detersining locaticon, directioa, and distince.

MUCLEAR, BIOLOGICAL, CHERICAL (B8C): Tasks performed under HEC comditions, facladi putting
::.:;-o:octm ®ast and clothing, cperstisg and meintainiag $EC equipmant, and reportimg ER(
tionms.

WEAPONS: Includes tasks en nperatioa, mmintenancs, and gcsitioning of N1G rifls, NGO
mchinsgun, LA, aines and booby traps, aad gremades.

MOVERENT AND SURVIVAL IR FIELD: Tasks related to battlsfield survival in defensive and
ofiensive potitions.

COMMURICATIONS: Tasks related to preparing &nd sending radio messagas, operating radio seis,
anc {astilling anternas and other communications related equipasnt.

-

DETECT AND IDENTIFY TMREATS: Covers surveillance taskz, fmcluding ssarch amd scan procedures,
and {dentifying threal vehiciss and sircraft.

BARDAGES, SPLINTS, AR DRESSINGS: Tasks fmavoiving dressing woundt, applying bandages, and
. {mmobilizing broken bones.

PERFORM MEDICAL TESTS ARD PROCEDURES: Includes tasks daaling with adainistaring injections,
nu:;lnq/rocordinq patients' vital signs, and parforming various tests and medical
procedures.

PREPARE /MAINTALR REOICAL FACILITIES AND EQUIPMEAT: Tasks ralated to sterilizing equipment,
inlpocth_'ag and mainteining medical facilities, and preparing for patients to receive
treaEent.

ADNIRISTRATION: Covers drufting, receiving, for filing madical charts, lab reports, and
records as well as requesting, receiving and controlling sedical supplies and equipsent.

PATIEAT/CASUALTY CARE: Assisting patients with personal hygtene, attending to casualties, end
dbriefing, receiving, and escorting pavients.

PLAR, ORGAMIZE, MORITOR: Tasks related to assigning work tasks, supsrvising performance of
tatks, conducting inspsctions, and monitoring eQuipment condition and supplies.

CLARIFY ROLES, PROVIDE FEEDBACK: Covars perforasnce monitoring and counseling of
subordinates.

PROVIDE IRFORMATION: Imcliudes tasks related to passing on informatiun concerning the mission

_— . bmnmane
;IN [ 4L k) '-'.'5;-

RECOGNIZE. REWARD: Providing forms! and isformal rewards and recognition for good
parforeance, racommending soldisrs for promotion or gwards.

TRAIN/DEVELOP: Planning and conducting indtvidual and team training, providing career
counseling, &nd providing opportunities Tor leadarship.

SUPPORT: Listening to cudordinotes’ personal problens, and counseling, ussisting, or
arranging assistance, as appropriate.

DISCIPLIRE, PUNISH: Providing formal or informa) disciplinary measures to subordinates.
ACY AS MODEL: Setting the axample for subordinates.
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Militar 1

The 958 domafn changed dramatically since the first tour job analyses
and criterion development effort. The second tour domain contained over
twice as many tasks as the first tour domain, and many of th: se represented
new activities/job requiresents. The prisary orientation of the 958 job is
changing from garrison police activities to a more strictly {infantry
orientation. ause this change is not yet complete, first and second tour
§58s are responsible for both major types of job tasks. In fact, 95Bs
currently have four "missions® as follows: the two described sbove,

¢tlefield circulation control, and processing enemy prisoners cf war.

Of the 12 first tour 95B clusters, the content of seven was virtually
identfical for second tcur. However, several new tasks were added to all of
these clusters. Items {rom the first tour cluster *Movement/Survival in the
Field® were recategorized into two clusters, one of which (“Movement/Control
of Personnel®) was first tour cluster and the other of which (®Contact with
Hostile Personnel®} was a new second tour cluster. This was done to
accomnodatc 36 new tasks that-dealt with these content areas. The first
tour °Ffeld Technigues' ciuster was subdivided into *Fighting Positions® and
*Oetect and ldentify Threats, again to accommodate 33 new tasks that
appeared in the second tour domain.

Because the first tour clusters could not adequately absorb all of the
tasks in the second tour domain, two new clusters were formed (®"Security®
and "Administration®). Also, three relatively smal) first tour clusters
("Gespond to Crimes.® *Make Apprehensions,” &nd "Investigate Crimes®) were
" collapsed into one cluster and then subdivided into two ciusters titied
*Activities Related to Crimes" and “Traffic Related Tasks.® This was done
to accommodate 19 new traffic tasks and 30 new crime tasks that appeared in
the second tour dumain.

In all, 14 nonsupervisory task clusters were used to describe the
second tour 95B job. Seven of these are common skills clusters and seven
are MOS-specific technical clusters.

The 45 Supervisory Responsibility Questionnaire items were categorized
into eight supervision clusters proposed by Yukl. The domain contained 34
additional supervision tasks thal weie alsc categorized into these eioht
clusters. Approximately 20 of these 35 tasks refiected more general Army-
wide supervisory responsibilities and were similar in content to SRQ itexms.
The remaining additional supervisory tasks were specific to the 958 job and
fell into two clusters: °®Plan, Organize, Monitor® and *Train/Develop.® The
MOS-specific supervision tasks included activities such as
planning/supervising patrols, organizing squads, supervising security force
operations, Rreparing orai squad operations orders and fragmentary orders,
and establishing/supervising crime prevention programs. Most of these MOS-

specific aspects of supervision also emerged from the critical incidents
work and are contained in the MUS-specific behavioral dimensions titled
© "Leading the Team in a Tactical Environmen:.”




TABLE . Tesk Clesters: 9358 Rtlictary Police

FIRST AID: Tasks that relate to dlagnosing fajuries, adaiuistering first aid, end
trensporting casualttiss.

LAND MAVIGATION ANO NAP READING: TVasks related to soving over wnknows terrais, reading mmps,
reading & cowpass, determining locetion, direction, ond distance.

SUCLEAR, BIOLOGICAL, CRERICAL (WBC): Tasks purformed snder 8¢ «omditicns, hcldlsg putting
oo protective mask and clothing, operating and saintatning 28C oquipmaat, and reporting B8C

conditions.

WEAPORS: Inciudes tasks on operation, maintsnance, amd potitiontng of M6 rifle, RB2
scchinegun, LAY, aines and boodby traps, &sd grensdes.

MOVENENT ARG SURVIVAL 1M FIELD: Tasks related to battlefield surviva) ta defensive amd
effensive positions. ’

COMMUNICATIONS: Tasks related to preparing and sending radio messages, aperating redio seots,
send installing antennas and other cosmunications relcted eQuipment.

DETECT ARD IDENTIFY THREATS: Ccvers surveillamca tasks, iacleding ssarch and scan procedures,
a 1 tdentifying threat vehtcles and zircraft.

MOVEMEST/CONTROL OF PERSORNEL: [mvolves movement ef personnel umdar combat and moncosbat
congitions to include processing and supervising the security of EPw/ClL.

VEHICLE OPERATION AND RAINTEWARCE: Tasks related to ériving, recovering, aed maintaining
military vehicles.

CONTACT WITH MOSTILE PERSORMNEL: Includes tasks dealing with fadividual and team battle
techniques as well as civilian contro! measures.

ASTIVITIEC BELATEC TO CHINES: Tasks ralatad to interacting with crise suspscts, collscting
and handling evigence, akd responding to crisinel ectivities.

ADNIRISTRATIVE: Conteins a veriety of administrat ve functions such as accounting for police
;g’t,\vitics, selacting detatls, preparing/meintainin~ _.ats, and writing/reviswing/revising

SECURITY: Tasks tnvolving matintaining the accourtatility/security of classifisd documsnts and
securing sites containing claszified material.

TRAFFIC RELATED YASKS: Covers tesks relating to covering traffic flow, enforcing traffic
regulations, and Snvestigating traffic accicents.

PLAN, ORGAKIZE, MONITOR: Tasks related to assigning work tasks, supervising performance cf
taskz, conducting inspactions, and monitoring equipment condition ard supp)ias.

CLARIFY R0LES. PROVIGE FEEDBACK: Covers performance moniioring emi Cowiséii
subordinates.

PROVIDE IKFORMATION: Includes tasks releted to pessing on informstion concarning the sfssion
and requiresents.,

KECOGNIZE, REVARD: Providing fores) snv informal rewards asd recognition for good
psriormence, recoamending soldiers for promotion or awardy.

TRAIN/DEYELOP: Planning and concucting indivicdual and teas training, providing caress
counseling, and providing opportanities for lsadership.

2
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SUPPORT: Listening to subordinates' personai probless, and counteling, assisting, or
arrgnging assistance, as appropriste.

DISCIPLINE, PURISH: Providing forma) or informs] disciplinary measures t3 subordinates.

ACT AS MOJEL: Setting the exsmpla for subordinates.




Appendix I

KOS-SPECIFIC PERFORMANCE DIMEMSIONS
FCR SECOMD TOUR SOLDIERS
IN MIKE KOS

For each of the nine MCS, a summary of the major changes to the
MOS-specific parformance dimensions is given, foll by a list
of the dimensions and rating scales.
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unchanged for second tour.

ties.

A

Soldiers in the Field.”

intc two second tour categories:

118 Infantryean Behavioral Performance Categories

The content of six of the 12 first tour performance categories was
Five categories were modified to reflect
additional performance requirements/expectations (such as maintaining
equipment even when not specifically
demonstrate use of weapons in addit on to being abie to use the weapons
expertly, and supervising subordinates {n guard positions).

told to do so, deing able to

The greatest difference between first and second tour responsibilities {s
evidenced by the critical incidents pertaining to leadership responsibili-
The first tour category "Assisting and Leading Others” was divided
®Leading the Team® and "Supervising
These two categories include vesponsibilities for

ensuring that troops have the required supplies and equipment, ehsuring the

safety and well-being of soldiers, briefing troops about the missfon,

ensuring that work is progbrly completed, using sound judgment to accomplish
Y

the mission, and leading

example.

The first and second tour performance categery names are shown below; the
second tour performance category definitions are listed on the ncxt page.

FIRST TOUR PERFORMANCE CATEGORIES SECOND TOUR PERFORMANCE CATEGORIES

Maintaining Suppifes, Equipment,

and Weapons

Assisting and Leading Others

Navigation

Use of Weapons and Other
Equipment

Fieid Sanitation, Feisona
Hygiene, and Personal Safety

1
t

Fighting Positions

Avoiding Fneay Detectfon
Operating a Field Phone/Radio
Reconnaissance and Patrol
Guard and Security Outies
Prisoners of War

Courage and Proficiency in
Battle

Mzintaining and Accouniing ¥or
Weapons and Equipment

Supervising Soldiers in the Ffeld
Leading the Teanm

Kavigation

Use of Organic'weapons and Equipment

Fleld €
er

anq

anitation Personal Mygiene
sonal Safety

Fighting Positions
Avoiding Enemy Detection
Operating 2 Radio Set

Reconnaissance

Guard and Security Duties

Prisoners of War

Proficiency in Battle




c.

SECOND TOUR KOS PERFORMANCE CATEGORY MAMES AND DEFINITIONS FOR MOS:
INFANTRYMAN (118)

Raintainting snd Accounting for Equipment and Wespora

fow affective is aach soldier in onturing that ail eguipment and weapons sre well
esintained and availadle for ute in the Tisld?

Suparvising Soldiers e the Fleld

fow offective is each toldier iz ensyring the troogs Mve nscassary supplies/
oquipment and ensuring the safety and well-Deing of soldier?

Loading the Tean
Bou effective fs each soldier whea losding & tasa ir 3 fiald environmont?
Savigation

Now effective s each soldter 1a wsing ac igaticnal equipment and navigating im
the fieid?

Use of Organic Weapons and Equipment

flow affective is each soldier {n using urganic weepons and equipment safely amd
proficlently?

Field Sanitation, Personal Sygiene, and Pgrsonal Safety

How effuctive is qach soldier tn maintatning sanitary conditions, personal
hygiens. and persona) safety in the field?

Fighting Positions

How effective 15 each soldier in oreparing a fighting position, range cards, and
secsor ska. hes?

Avoiding Enemy Detection

fow affective is each soldier in avoiding enemy detection duringy movement and in
establishad defensive positions while tn the field?

Operating a Radio Set

Kow eflective is each soldter in putting & radio into operation and using it
properly?

Reconnaissance

Now effective fs each soldier in parforming reconnaissance activities?

Now effective is etch soldier in performing sergeant of the guard and security
duties and manning obsarvation posts?

Prisomers of War

Now effective i3 esch soldier in guarding and processing prisonsrs of war during
fleld exercises or in combat?

Proficiency tn Battle

Mow effective {s each soldier in desonstrating proficiency {n engaging the enewy
during fiald exorcises or in combst?




non n vior rf

1] in

A1) ten of the first tour performance categories were retained for

second tour.

were added to represent the 138 second tour job.

Mo explicitly supervisory/leadership

rformance categories
Although most of the 138

€5s are gurners who rarely load or handle ammunition, set up communicaticns,
Toad or unload the howitzer, receive or relay communications, or keep
records, the categories have been retained for those soldiers who are not

g:t gunners.

The content of five categories was unchan

for second tour.

ve categories were modified to reflect additional performance

requirepents/expectations (such as ensuring

uipment is loaded and

operational prior to field missions, and knowing the status of repair parts
and following through to get thes to the unit).

The first and second tour perforsance category names are shown below;
the second tour performance category definitions are listed on the next

page.

FIRST TOUR PERFORMARCE CATEGORIES
Loading Out Equipment

Oriving and Maintaining Vehicles,
Howitzers, and Equipsent

-—

Transporiing/Sorting/s

toi
Preparing Ammunition for Fire

Preparing for Cccupation/Emplacing
Howitzer

Setting Up Communications

Gunnery

Loading/Unloading Howitzer

Receiving and Relaying
Communications

Recording/Record Keeping

Position Improvement

SECONC TOUR PERFORMANCE CATEGORIES
Loading Out Equipment

Driving and Maintaining Vehicles,
Howitzers, and Equipment

Transporting/Sorting/Storing and

Preparing Ammunition for Fi;e

Preparing for Occupation/Emplacing
Howitzer

Setting Up Communications
Gunnery
Loading/Unloading Howitzer

Receiving and Relsying
Communications

Recording/Racord Keeping

Position Improvement
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SECOMD TOUR MOS PERFORMANCE CATEGORY MANES AND DEFINITIONS FOR MOS:
CANNON CREWMAN (138)

A. Leading Out Equipment
Sow effective is each soldier in draving, inspecting. Teading, and recovering
oquipment needed for fieid missions?

9.7 Driving and Maintaining Vehicles, Nowitzer, and Cquipment
Bow effective s each soldier ian conducting fnspections and maintenance checks:
onsuring that routine service and repairs are performed; emsuriag that vehicles
and howitzers are operated properiy?

€. Traasporting/Sorting/Storing and Preparing Ammumitien for fire

'l:'c:fu;in "l.s oach nlltn'i: lu::n. :::::u. and :oeall mlt:u r
cles for tramsport: erganizing and pro ng s in fiald; prepar uzes
charges, and projectiles for ﬂr:’ "~ ’

. Preparing for Occupation/Enplacing Nowitzer

flow effective 13 each soldier 1w selecting lecation and spproach routs for
Io-iu;r: using hand and arm sigmis t gquide howitzer; securing baseplate and

£. Setting Wp Communicatiens
Now effective 1s sach soldier n laying, burying, and mu: commnications wire;

connecting and checking radio te!l nes for ation; leshoott
u-uuie:giou problonnand msking repairs? oper -

F. . Cannery
Sow effective s sach soldier in directing the emplacement of the collimetor and
aining m:‘: obtaining sight picture;: setting deflection, quadrant, and sits to
crest; ighting?

€. Loading/Unloading Nowitzer

flow effective is each soldier In swidding and checking bore for obstructions:
Toading projectile and charge, handling amaunition and loader/rammer?

. Recsiving and Relaying Communications
How effective 13 each soldier ir monitoring radic telephone for commands:
receiving commands from ATO or ether crew members: orally relaying coamands?
1. Recording/Record Kesping , ‘
Now effective fs sach soldier i kesping gunner refersnce cards, range cards,
and records of fire?
Jd. Position Isprovessnt
Bow affective s each soldier s ensuring that fox holes are dug proper!

Y.
camouflage net {s erscted and positioned effectively, and gun position is
stintained in an orderly manner?




J9E_Armor Crewsan Behaviora) Performance Categories

Al eight of the first tour performance categorfes were retained for

second tour.

The content of one cat

ry was unchanged, while the other

seven categories were modified to refiect additfonal performance

reguirenents/expectations (such as ensuring that weapins are loaded
an

fckly

accurately rather thar actually loading, perfo.ming prepare to fire
checks, anticipating maintenance needs).

One leadership dimension entitled "Assuming Supervisory Responsi-
bilities in Absence of Tank Cosmander® was added to cover performing

supervisory functions and controllin

cosmander {s absent.

g movement of the tank when the tank

The first and second t&uf performance category names are shown below;
the second tour performance category definitions are listed on the mext

page.

FIRST TOUR PERFORMANCE CATEGORIES

Maintaining Tank, Tank Sys:ess,
and Associated Equipment

Oriving/Recovering Tanks
Stowina Ammunition Aboard Tanks
Loading/Unloading Guns
Maintaining Guns

Engaging Targets with Tank Guns

Operating Communiication Equipment

Preparing Tank for Field Problems

SECOND TOUR PERFORMANCE CATEGORIES

Maintaining Tank, Tank Systems,
and Associated Equipment

Oriving/Recovering Tanks
Stowing Asmunition Aboard Tanks
Loading/Unloading Weapons
Maintaining Weapons

Engaging Targets with Tank Weapon
Systeas

Operatirg Communication Equipment
Preparing Tank for Field Problems

Assuming Supervisory Duties in Absence
of Tank Commander




SECOND TOUR MOS PERFORMANCE CATEGORY MAMES AND DEFINITIONS FOR MOS:
TANK CREWKAN (19E)

A. Maintaining Tenk, Tank Systess and Associsted tquipment
Mou effective iz each soldiar in inspecting, Cleaning, servicing, and perforeing
winor repairs on tank hull, suspansion system, and tank parts (e.g., batterias.
turret/fira control system, and associated equipmsnt) and ia performing prepare-
to-fire checks?

8. Oriving/Recovering Tasks
fiouw affective is sach soldier in safoly and efficiently operating, mansuvering,
positioning, and recovering tanks?

€. Stowing Ammunitior Aboard Tanks
Wow effective i5 each soldisr in sorting, stowing, and securing amsusnition
aboard tanks; preparing and maintaining smmunition?

0. Loading/Unloading ¥eapons
How effective 1s each soldier in loading rounds fo: main gun, loading/unloading
machine guns?

E. HMaintaining Weapens

How effective ts each soldier in cleaning, ingpecting and perforsing minor
repeirs on weapon and weapon components (e.5., main gun breech block assembly)?

F. Engaging Targets with Tank Weapon 3ystems
Uow effective {5 each soldier in idantifying targets, boresighting and
calibrating weapons; operating mifn gun and fire controis; acjusiing fire aiw
firing on targets IAW commands; preparing and using ran © cards?

6. Operating Communicatior Equipment
How effective 1s sach soldier in tollowing proper communications procedures
and acting as a radio monitor?

. Preparing Tanks for field Problems
How effactive {s each soldier in uploading tanks with equipment: preparing
tanks for special operations or conditions (e.g., r&i) loading, auclear
sttack, aetc.)?

I. Assuming Supervisory Duttes in Abzence of Tank Cosmaider

Kow effective s each soldier in performing supervisory functions and
controlling movemsnt of vehicle when TC 13 absent?
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31C Single Channe! Radio Operator Behavioral Performance Categories

A1l 3ix first tour performance categories were retafned for second
tour. However, it was necessary to modify five of these to reflect
additional second tour performance requirepents/expectations (e.g., ensuring
that equipment is serviced and parts replenished, enforcing safet; rules,
ensuring that sessages ere sent and raceived, 1nspectin¥ logs). The sixth
categery, *Providing Safe Transportation,® contains half of its originral
content covering reading maps and driving safely. The content relating to
eacking and preparing for movement was extracted and used in a new scale,
Preparing for Hovesent.®

Or.e MOS-specific supervisory category, °®Hanaging the RATT Rig,® was
added for second tour. This dimension contains supervisory behaviors that
are required of second tour soldiers in the positicn of teaw chief.

The first and second tour performance category names are shown beiow;
the second tour performance category definitfons are listed on the next

page.

FIRST TOUR PERFORMANCE CATEGORIES SECOND TOUR PERFORMANCE CAYEGORIES

Inspect/Service Equipment Inspect/Service Equipment
Installing Equipment Installing Equipment

Operate Communication Devices Operation Communications Devices
Preparing Reports Preparing R~ports

Maintaining Security Maintaining Security

Previding Safe Transportation Providing Safe Transportation

Preparing for Movement

inn the RATT Rin
" s w ver ve v e

bed
Swasriary 4




SECOMD TOUR NOS PERFORMNANCE CATEGORY NAMES AND DEFIMITIONS FOR MOS:
SINGLE CHANNEL RADIO OPERATOR (31C)

A. laspecting and Servicinmg Equipsent
ow effective 1s eack soldier tn impecting equizsunt, ¢roubleshooting robl-n.
pelliiag preventive meintenance, snd ensuring that equipment 3 serviced

8. Imstelling Cquipment

Mow sffective iz each solGier in installing equipment and mking 1t reedy for
operation?

c. Gpersting Communications Devices
Sow effective iz each soldier 1n operating communicitions devices and providing
for en accurate and tiasly fiow of informatioa?

0. Preparing Reports
Gow effective is each soldier ir proparl:g reports, filing forms, faspecting
logs, and recording incidents occurring while en shift?

£. Nuintaining Security
Mow effective fs each soldier {n maintainting security of equipasnt and
information?

F. Preparing for Rovement
Woe ffective 1s cach soldier in preparing for the transport of equipmsant to

eleee?

6. Providing Sazfe Transportation

How affective {3 each zoldier in loceting sites and providing safe transport
of equipaent?

H. Managing RATT Rig

How effective 1s each soldier in monitering and matntaining the overal)
efisctivenets of the KATT rig equipment and team?




For four of the 11 first tour performance categories, there were no
changes for second tour. Six categories were modified to refiect additional
svcond tour performance requirements/expectations (e.g.,'conductin?
fnventories, accounting for tools/test equipment, ensuring that soldiers
follow unit SOP, «lways following appropriate troubleshooting procedurss,
prof iciently diagnosing malfunctions, suggesting more efficient ways to ,
accompiish work). One category, ®Vehicie Operation,® was renased “Equipment
Cperation® since mechanics operate equipment other than velicles {e.g.,
generators).

The MOS-specific supervisory responsibilities requir.d for second tour
638 soldiers were captured by adding the dimension "Checking Repairs Made by
Other Mechanics,® which {ncludes checking repairs to ensure thai they were
sade correctly. .

The first and second tour performance category rases are shown below;
the second tour performunce category definitions are listed on the next

page.

FIRST TOUR PERFORMANCE CATEGORIES SECOND TOUR PERFORMANCE CATEGORIES

Inspect/Vest Equipment Probiems Inspect/Test Equipment Problems
Troubleshooting Troubleshooting

Performing Routine Maintenance Performing Preventfive Maintenance
Repair Repair

Use Toois/Test Equipment Use/Account for Tocis/Test Equipment
Using Technical Referznces Using Technical References
Vehicle Qperation Equipment Operation

Safety Mindedness Safety Mindedness

Adainistrative Duties Adeinistrative Duties

Recovery Reccvery

Neteraine Task Requirements Determine Task Reguirements

Check Repairs Made by Others




s.

f.

J.

9%

SECOND TOUR MOS PERFURMANCE CATEGORY NAKES AXD SEFINITIONS FOR NOS:
LIGNT WHEEL VEHICLE NECHAKIC {(638)

Iaspecting and Yesting Equipment Probless

Sow effective is cach soldier in faspecting sad testing oquipment
mifuactions?

Checking Fapairs Nade by Other Recheaics

fox effective i3 sach soldier fa checking repairs made by other
aschanics and snsuring that repairs are made correctiy?

Trowbleshosting )

Now sffective 13 sach seldier {a deternining the cawses of oquipment
s ifunctions?

Perforning Preventive Naintenance Checks snd Services

Sow effective is each soldier ia carrying ent scheduled sintanancs tasks
to koep vehicles operationsi?

Repair

Bow effective is sach soldier In correcting malfuactions to make vehicles
w.t'.“" ' ) .

Using/Accounting for Teels and Test Cquipment

Now effective is sach soldier in salecting, wsing maintataing amd
accounting for tools and equipment?

Using Technical References

low effective s sach seldier in locating and using techaical decuments
(e.9.. Ths, L0s, etc.) when perforning tasks?

fquipment Operstion
Now effective i3 sach soldier in opersting and securing equipmsat?
Safety Rindedness

flow effective is each soldier fa knowing and folluh!’

safety precautions
end ensuring that other soldiers follow safsty precas ?

{ )
Muinistrative Duties

Now effective is each soldier in completing peperwork sad mking disposition
of paperwork?

Detarnining Task Requiremeris

:::to;f'octln s sach soldier 1a acquiring mecsssary materials Safors beginmming
s

Recovery

low effective 13 each soldier in detsrmiaing ;\ul.m ond methods fer
recovering disablod vehicles?



One first tour performance category, "Posting Regulations® was deletad
because SMEs felt that it was not sufficiently ifmportant to warrant its
inclusicn as & separate dimension. Three of the first four categories were
unchanged for second tour. The remaining four first tour ca ries were
revised to reflect increased requiresents/performance expectations re?uirad
of second tour soldiers (e.g., prioritizing own work, willingness/ability to
use word processing equipment, ensuring that office :guip-cnt is properly
miintained). The first tour category, ‘Keeging Records® was changed to
*Cerrespondence Management* because s felt that the new title would de
more approgriate for the content of the disension. Finally, the filing
system used by the Army was changed since development of the first tour
scales. The old filing system (TAFFS) was replaced b{ MARKS. Mo MO3-
specific supervisory dimensions were added fo.' the 71L Job

The first and second tour perforsmance category names are shown below;
the second tour performance category definitions are listed on the rext

page.

FIRST TOUR PERFORMANCE CATEGORIES  SECOND TOUR PERFORMANCE CATEGORIES
Prepare, Type, Proofread Documents Prepare, Type, Proofread Documents
Distribute/Dispatch Docuients Process and Distribute Documents
Maintain Office Resources Maintain Office Resources
Posting Regulations

Establish/Maintain Files JIAW
TAFFS

Establish/Maintain Files IAW MARKS

Keeping Records
Sategquard Ciassified materiai

Provide Customer Service

Correspondence Management

-

1824 - -
] 1a

Saieguard Ciasstfied Material

Provide Customer Secvice
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SECOXD TOUR KOS PERFORMANCE CATEGORY MAMES AND DEFINITIONS FOR MOS:
ADNINISTRATIVE SPECIALIST (711)

A. Freparing, Typing, and Proofreading Docements
fov effective {3 oach soldier in preparing documents to peet Schaduled
63silines; using the proper forms and formats: ensuring that cospleted
c copias contain me errori
8. Processing and Distribeting Documents
Bow sffective s sech soldier (m processiag and mmmcn‘ documenits ta 8
tisely senner; routing documents sccordiag to the command distribution plan;
and sorting incouing documents properiy?
€. Raintaining Office Resoyrces
Bow etfective 18 esch soldiar im enusuring that offfice equipment, supplies, amd
putlications are properly mintaimed? .
D. Establizhing and/or Maintatning Filgs LAN RARKS
How effective 13 qech tnldier {n using MARKS to easure that all e¢ffice
documents are properly maintained?
E. Cerrespondence Kanegesant
Now effective is each soldier in koeping eccurate suspenss 1003 and
mintaining corrsspondence accountadbility?
| F. Greparing and Safeguarding Classified Materials
Kow effective 1z each scldier iIn prepiring, handitng, storing, and destroying
classifiod saterfals in accordancas with Army regulations?

€. Providing Customer Service

How effective is each soldier in yrov!diu? wtaful assistance to all custcmers,
both in the office and over the telephone




Nine of the ten first tour performance categories were retained for

second tour.

The content of four categories was unchanged, while five
categories were modified to reflect ad

itional performance

requirements/expectations (such as higher levels of driving proficiency,

ensurtin

that saintenance has been

performed before allowing vehicles to

leave the motor pool, responstibilities for meeting commitments on time).

One first tour categery, entitled *Loading Cargo and Transporting
Personnel,® was replaced by two categories, cevering loading and

transporting cargo separataly from loading and trans
MOS~-specific supervisory category was added, as the

rting personnel. Mo
havioral examples

suggested thet the job is more technical than supervisory.

The first and second tour perforsance category names are shown below;
the second tour performance category definitions are listed on the naxt

page.

FIRST TOUR PERFORMANCE CATEGORIES
Oriving Vehicles

Vehizle Lounling

Checking and Maintaining Vehicles
Using Maps/Follow’ng Proper Routes
Loading Cargo and Transporting
Personne.

Parking and Securing Vehicles
Performing Administrative Duties
Self-Recovering Vehicles

Safety-Mindedness

Performing Dispatcher Duties

SECOND TOUR PERFORMANCE CATEGORIES
Oriving Vehicles

Vehicle Coupling

Checking and Maintaining venhicles
Using Maps/Following Proper Routes
Loading and Transporting Cargo
Loading &nd Transporting Personne)
Parking and Securing Vehicles
performing Adminisiralive Duties
Se1f-Recovering Vehi_les
Safety-Mindedness

Performing Dispatcher Duties




SECOND TOUR MOS PERFORMANCE CATEGORY MANES AND DEFINITIONS FOR NOS:

A.

.

J.

MOTOR TRANSPORT OPERATOR (88M)

Oriving Vehicles
1 1dier § 1] vehicles sc .o trucks, Joeps,
Now effective is sach soldier {n epera Arzy i'

tractors, and semitratlers) ia & sife, eoffective, and
conditions?

-

Vehicle Coupling

fiow effective is sach soldier in eup"nlumm’ trucks, trectors, ond
tratlers according te stindard operating procedures

Checking and Nafataining Vehicles :

Bow offective is sach seldier in perforning PNCS: checking vehicles for preblems
befors, during, and after commitments; mog.' nizing uueg preblens and taking
appropriate actioa?

Usiag Naps/Fellouing Preper -Routes

Bow effective is ssch seldier in securing proper maps os needed; Decsning
faniliar with routes ahead of time when appropriats; wsing -uﬂoetmln
follewing prescribed routes; and arriviag at commitments es t .

Loadting and Tramsporting Cargo

Now sffective i3 sach soldier in supervising the leading of carge; checking that
uw properly distriduted, secured, and dlocked; fellewing special

ins fons when hasling dangerous er hazardous carge?

Leading and Transporting Pmupl

fiow effective s each soldier {a following appropriate procedures whea
transporting personnel?

Parking and Securing Vehicles

Now effective 13 each soldier in setting the brakes and tramssission properly
when parking vehicles; securing vehicles when they are not ia eperctien?
Perforaing Administrative Duties .
Now effective is each soldier in preparing forms completely, mestly, and
asccurately; obtaining needed forms before departing oa commitmeat; turnisg ia
forms to proper persons?

Self-Recovering Vehicles

Now effective 135 each soldier fa taking correct action when vehicles are
disabled: using winch ur other equipsent to perform vehicle self-recovery:
following proper procedures when recovering or towing vehicles?
Safaty-findedness .

Nou effective 13 each soldier in knowing and following safety : betng
alert to possidble dangerous situations and taking steps te aveid them; using
proper safety equipment?

Perforuing Dispatcher Duties

fow effective is each soldier in dispatching other NTOs?
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91A Medica] Spectalist Behavioral Performance Categories

The content of four first tour perfcrmance categories was uncharged for
second tour. For the other four categories, modifications were made to
reflect additional second tour performance requirements/expactations (e.g.,
enSurin? that routine PMCS s performed, ensuring that sdequate supplie:
were maintained, providing patient care without supervision, taking a
leadership role in e-ergeniges{tuations). Mo MOS-specific supervision
categories were added for 91A/B MOS.

The first and second tour performsnce category names are shown below;
the second tour performance category definitions are iisted on the next
page.

FIRST TOUR PERFORMANCE CATEGORIES SECGHD TOUR PERFORMANCE CATEGORIES
Maintain and Operate Army Medical Maintain and Operate Army Medical

Vehicles and Equipwent Vehicles and Equipment
Maintafn Accountabilfty of Mafntain Accouritabflfty of
Medical Supply/Equipsent Medical Suppiy/Equipment
Keeping Medical Records Keeping Medical Records
Arranging for Transportation/ Arranging for Yransportation/
Transport Injured Personnel Yransport Injured Personnel
Dispensing Medications Dispensing Medications
Preparing/Maintaining Field Preparinglﬂaintainin? Field
Site/Clinic Facilities Site/Clinic Facilities
Respond Medical Emergencies Respond Medica) Emergencies
Provide Routire and Ongoing Provide Routine and Ongoing
Patient (Care ratiant Carse
Responding to Emergencies Responding to Emergencies
Provide Health Care and Health Provide Health Cara and Health

Maintenance Instruction Maintenance Instruction




SECOND TOUR 0SS PERFCRMANCE CATEGORY MANES AND DEFIMEVIONS FOR MOS:
MEDICAL SPCCIALIST (91A)

A. Kaintaining and Operaticg Arwy Medical Vehicles and Equipment
flow affective is each soldier in {nspecting and maintsining Aray medical
vehicles and equipmant tc easure that they are in sission-ready status, and
opersting vehiclies 1n a safe and efficient wenner?

8. Faintaining Accountabiliity of Madical Supplies and Equipment
flow affective is each soldier {a keoping existing medical supplias/equipment

well-stocked and properly stored and secsred:

C. Keeping n‘dicﬂ Records
Wow effective 1s each soldier 1s completing ond maintainiag patients’' records
(c.9.. medical histary, current -tdlutioa. treataent, otc.) and oasuring that
all fores are accurste and up-to-date?

0. Arranging for Tramsportstion amd/cr Tramsporting Injured Persoans)
tow effective 13 sach scldier {n transporting patieats safety and properly amd
arranging for transportation of {ajured parconngl?

E. Dispensing Medications
Now effactive is each soldisr in determining or fdentifying the correct
medication and administering medicgtions as iastrected or as roquired?

f. Proparing and Maintaining Fisld Site or Clinic Fucilities (a the Fleld

iar in preparing for the flald cottine gp and
es, and srsuring sanitery cauiitiom?
6. Providing Routine and Ongoing Patient Care
How effective 13 esach soldier in providing care for mn-mr‘oncy injurias
or {1lnesses, monitoring patients, and sssisting the physical as required?
N. Responding to Emergency Situation
How effective is cach soldier in responding quickly and {mmediately to life-
threatening situstions at accident sites, in the field, or in omergency rooms?
1. Providing MHealth Care and Hed)th Maintenznce Ingtruction to Army Personnel

Kow effective s each soldier in trairing othor medics on proper fnjury or 1llness
prevention techniques, and training soldiers on health maintenance procedurss?




Military Polic havioral P c

The content of seven (out of 11) first tour perforwance categories was
unchanged for second tour. Three of the first tour categories were modified
to reflect additional second tour gorforlance {rements/expectations
(e.g., planning the safe passage o equig.cnt and personnel, only using the
necessary degree of force, becoming familiar with sore of the patrol area).
One first tour performance category, "Courage and Proficiency in Battle® was
dropped, because the content of this category seemed to be sdequately
covered by other second tour 958 dimensions.

Four new categories were added to the second tour scales. Three of
these, “Fighting Positions,® "Battiefield Circulation Control,® and "Enemy
Prisoners of Wer,® were added to reflect changes {n MOS doctrine since the
time the first tour scales were developed. ese categories would also be
applicadble to first tour performance. The fourth category addition was an
MIS-specific supervision category, which contains behaviors such as briefing
soldiers concerning the mission, leading teams in the field, and using
appropriate strategies and tactics.

FIRST TOUR PERFORMANCE CATEGORIES  SECOND TCUR PERFORMANCE CATEGORIES

Traffic Control/Enforcemant Traffic Control/Enforcement
Providing Security Froviding Security

Investigate Criwes/Make Arrest Investigate Crimes/Make Arrest
Patrolling Patrolling

Promote Public Image of MPs Promote Public Image of MPs
Interperscnal Communication Interpersonal Communication
Respond Medical Emergencies Respond Medical Emergencies
Navigation Navigation

Avoiding Enemy Detection Avoiding Enemy Detection

Use of Weapons/Equipment Use of Weapons/Equipment

Courage/Profl in Battle
Fighting Position
Battlefield Cir Control
Enemy Prisoners of War

Lead Team ir Tact Environment

1-18




SECOND TOUR MWOS PERFORMANCE CATEGORY NAMES AMD DEFINITIONS FOR MOS:
MILITARY POLICE (938)

A. Traific Controt and Eaforcement

G0u effectivo 13 each soldier {n executing trafiic coatrol end enforciang
traffic laws and parking reles?

8. fProviding Security

fiow effective §s sach soldior iw plamaing for and providing physical secwrity
and e2cort saturity?

C. lavestigating Crimes and Raking Apprehensioes

Bow effective i3 sach soldier in gathering information oa crimina) activity,
mking apprehensions, ead veporting on criees?

0. Patrolling

Sow effective is aach soldier ia detecting, mponiq to, and iavastigating
suspected criminal activities while on patrol?

€. Leading the Tesm i 8 Tactical Environment

Bow effactive (s sach soldier (a leading the team and bruﬂn sudordinates
on the miszion?

F. Promoting the Public lusge of the Niiitary Police
Now effective is sach soldier in displayl profnsiouliu. providing
assistance, and otherwise promoting the 11ic fmage of the Bilitary police
while on-the-30b and off-duty?
* 6. Interparsons) Communications Skills

fow affective i3 sach soldier in remsining cale and dealing effactively with
disturbances and with individuals who sre woset. angry, or potentially violent?

M. Regponding to Redical Emergencies
flow effective is asch soldier {n responding to medical emergencies snd accidents?
1. Gavigation

Now effective iz each soldfer ia uiing mavigational equipment and msvigating
ia the fleld?

3. Avoiding Enemy Detection

Now effective is each soldier in aveiding enemy detection during sovesent and in
established defentive positions while ia the fisld?

K. Uge of Waapons and Other Ltquipoent

Mow effective is each soldier {m using weapons and other equipment safely and
proficiently?

L. Fighting Positions

Mow affective is sach soldier in woparing a fighting pcsition, range cards, and
sector sketches?

M. Battlefield Circulation Control

Mow effective is each solétar im performing battlefield circulation control (BCC)
in 8 tacticsl emvironmsnt?

N. Enemy Prisoners of War

Kow affactive 15 each soldier in processing encmy priscners of war during field
exercises or {n combat?




